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In our daily life we come across many objects which are round (Circular) in shape like coins, discs, tyres, clock etc. 
In earlier classes, we have already studied about circles and some other properties related to the circle. In this chapter, 
you will study more about the circle and its related properties. You will study tangent to a circle, common tangent to 


circles, direct and indirect common tangents, important facts and theorems related to it. 
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CIRCLE : 
. 
— M ee 


A circle is the set of all points ina plane ata fixed distance from a fixed point in the plane. The fined poms te caller the center of the circ. 
The fixed distance is called the radius of the circle. 


Usually a circle is named by specify its center and radius. A circle with centre ‘O° and radius ‘r’ is named as circle (O, r). 


CONGRUENT AND CONCENTRIC CIRCLES : 
MM M—— MM € € (t€ 


We say that two circles are congruent if they have the same radius. a 


If two or more circles with the same center are called concentric circles. 
In the figure, circles (O, p), (O, q), (O, r) are three concentric circles. 


TERMS RELATED TO A CIRCLE : 


* A segment that connects two distinct points on a circle is called a chord. 
*  Achord that passes through the center of a circle is called a diameter. 
* Aline that intersects with the circle at exactly two points is called a secant (line). 





* A tangent to a circle is a straight line which touches the circle at only one point. The point where the tangent touches the circle 
is called the point of contact of the tangent to the circle. In the figure, P is the point of contact of the tangent to the circle. 

NUMBER OF TANGENTS FROM AN EXTERIOR POINT TO A CIRCLE : 

rui i Seatac ab Sea Aas etn i ce Ne oe rote 


Only two tangents can be drawn from an exterior point to a circle. In the figure, PO and PR are the two tangents from an exterior point 
P toacircle. 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


| Mathematics | woos 7 am > : on i aa SN T TEN oca p pr =< 


One and only one circle passes through three non-collinear 
points. 


Perpendicular bisector ofa chord of'a circle passes through 
the centre of the circle. 


Perpendicular drawn from the centre to any chord, bisects 
the chord. 


Two equal chords of a circle are equidistant from the centre 
of the circle. 


If two chords ofa circle are equidistant from the centre ofa 
circle, then tie two chords are equal. 


Equal chords of a circle subtend equal angles at the centre 
ofthe circle. 


If two chords of a circle subtend equal angle at the centre, 
then the two chords are equal. 


Angles subtended by an arc ofa circle at different points on 
the rest of the circle are equal. 


Angle subtended by an arc at the centre ofa circle is double 
the angle subtended by it at any point on the remaining part 
of the circle. 


In the figure, one and only one circle passes 
thought three non-collincar points P, Qand R. 


In the figure, line / is the pei pendicular bisector 
of chord AB. 


Hence the line £ passcs through the centre O of 
the circle. 


In the figure, OC is the perpendicular drawn 
from centre Oto the chord AB. 


Hence OC bisect AB at C i.e. 4C = CB 


In the figure, AB and CDare two equal chords. 


Hence distance of chords AB and CD from 
centre O are equal i.e. OP - OQ 


In the figure, perpendicular distances OP and 
OQ from centre O of two chordsAB and CD are 
equal. 


Hence AB - CD 


In the figure, AB and CD are two equal chords. 
Hence ZAOB= ZCOD 


Inthe figure, 
ZAOB= ZCOD. 
Hence AB=CD 


Inthe figure, Z4PBand ZAQB are the angle 
subtended by an arc AB of the circle at two 
different points on the rest of the circle. 


Hence ZAPB= ZAQB 


at the centre O and ZAPB. is the angle 
subtended by the arc AB at any pont P on the 
remaining part of the circle at two different 
points on the rest of the circle. 


Hence ZAOB=2ZAPB 








A 
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If any pair of opposite angles of a quadrilateral are 
supplementary then the quadrilateral is cyclic. 


; The exterior angle of a cyclic quadrilateral is equal to the 
interior opposite angle. 


.| If two chords of a circle intersects (internally or externally) 
each other at a point. Then product of the lengths of their 
segments are equal. 


If a line touches the circle at a point and if a chord is drawn 
from the point of contact then the angle formed between the 
chord and the tangent is equal to the angle subtended by the 
chord in the alternate segments. 


.| Aline drawn through the end point of a chord ofa circle such 
that any pair of angle formed between the line and the chord 
is equal to the angle subtended by the chord in the alternate 
segment. Then, the line is tangent to the circleat that point. 
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Inthe figure, ABCDis a cyclic quadrilateral. 
Hence ZA + ZC= 180° 
and Z B+ ZD= 180° 


Inthe figure, 
ZA+ ZC=180° 
Hence quadrilateral, ABCD is cyclic. 


In the figure, ZDCE is an exterior angle of 
cyclic quadrilateral ABCD. Interior opposite 
angle of ZDCEis Z A. 


Hence ZDCE=ZA 


In figure (i), two chords AB 
and CD of the circle intersects 
each other at point E internally. 
<’. AE x EB = CE x ED 


In figure (ii), two chords PO 
and AS intersects each other 
at point 7 extemally. 


Hence PT x TO-RT x TS 


In the figure, a line MN touches a circle at a 
point 4, AB is the chord through the point of 


contact of the line ¢ with the circle. P and T 


are any two points on the circle situated 
opposite sides of chord AB. 


So ZBAN & ZATB and ZBAM & 


Z APB are two pairs of angles in the 
alternate segments. Hence 


ZBAN= ZATB, ZBAM= ZAPB 


In the figure 
ZBAN=ZADB 


Hence MN is tangent to the circle at 
point A of the circle. 
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Statement : The tangent at any point of a circle is perpendicular to the radius through the point of contact 
Given : PQ is a tangent of a circle at a point A and O is the centre of the circle. 

To prove : OA.! PQ 

Construction : Take any point B on PQ. Then join OB. 

Proof : Point B is outside the circle because any point on tangent other than point of 
contact is alwavs outside the circle. Thus, the distance of centre from any point other than 
the point of contact on tangent is greater than its distance from point of contact, Y 

Therefore, OB» OA P ^ B Q 
Hence, out of all the line segments joining the centre O to the points on the tangent, OA is the least. 


Since perpendicular from a point O on the tangent PQ is least ofall line segments joining the centre to the points on the tangent. Hence 
OA 1 PQ. 





THEOREM 2 (CONVERSE OF THEOREM 1) : 


Statement : A straight line drawn at a point on the circle and perpendicular to the radius 
through that point is tangent to the circle. 
Given: In Fig., O is the certre of the circle and OA is a radius. 
OALPQ 
To prove : Straight line PQ is tangent to circle at point A. 
Construction : Take any point B on line PQ and join QB. 
Proof: Given that radius OA is perpendicular on PQ, then among all the line segments — 
pe f i P A B Q 
joining O to any point on PQ, OA is shortest. = OB > OA 
Hence, point B lie outside the circle. Similarly all points other than A on PQ will lie out side the circle. So line PQ intersects the circle at 
only one point hence PQ is a tangent to the circle. 





THEOREM 3: $ 


Statement : The lengths of two tangents drawn from an external point to a circle are equal. 
Given : O is the centre of the circle. RP and RQ are two tangents drawn from external point R to the circle. 
To prove : RP - RQ 

Construction : Join OP, OQ and OR. 

Proof : We know that the tangent at any point of a circle is perpendicular to the radius 
through the point of contact. 





ZOPR-ZOQR-90 . .  — — Z2 (1) 
In AOPRandAOQR, 
Z OPR = Z OQR - 90? [By (1)] 


OR=OR (Common ;sides) 
OP-OQ  W(Radii ofthe same circle) 
So. from right angle-hypotenuse-side congruency 
AOPR =AOQR 
Since corresponding sides of two congruent triangles are equal. 
RP=RQ 
Corollary : Centre of the circle lies on the bisector of the angle between the two tangent drawn from an exterior point. 





THEOREM 4: 


Statement : If AB is a tangent to a circle at B and ACD isa secant then AB? - AC x AD. 
Given : AB is a tangent to a circle at B and ACD is a chord. 

To prove: AB? = AC x AD 

Construction: Join BC and BD. 

Proof: In As ABC and ADB we have 








ZA=ZA (common) 
Z ABC = Z ADB [= angles in the alt. segments are equal) 
A ABC ~ A ADB [AA criterian] 
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AC 
Now from —— =——,wehave ABx AB- ACx AD or AB2=ACxAD 


COMMON TANGENTS: 





If a line is tangent to two circles in the same plane, then the line is called a common tangent to the circles. 
It the two circles are on the same side of the tangent, then the common tangent is called Direct common tangent. 
If the two circles are on the opposite side of the tangent, then the common tangent is called Indirect (or transverse common tangent). 





(i) (ii) 
In the figure (i) AB is the direct common tangent and in figure (ii) AB is the Indirect (or transverse) common tangent. 


IMPORTANT POINTS TO BE REMEMBER 


The number of common tangents to the circles one lying inside 


the other is zero. 


The number of common tangents to two circles touching internally is one 
i.e. one direct common tangent. 


The number of common tangents to two intersecting circles is two, 
i.e., two direct common tangents. 


Direct common tangent 


Direct common 
tangent 
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The number of common tangents to two circles touching externally is, 
three, i.e., two direct common tangents and one indirect or transverse 
common tangent. 
























Indirect (or transverse) 
common tangent 






The number of common tangents to non-intersecting circles is four, 


i.e. 2 direct common tangents and 2 indirect (or transverse) common 
tangents. 





When two circles touch each other internally or externally, then the line 
joining the centres is perpendicular to the tangent drawn at the point 
of contact of the two circles. 

Case (i) 

Two circles with centres C, and C, touch each other internally at P. 

C, C; P is the line drawn through the centres and XY is the common 
tangent drawn at P which is common tangent to both the circles. 

^. C, C, is perpendicular to X Y 










Case (ii) 
The given two circles with centres C, and C, touch 
each other externally at P. 

C,PC, is the line joining the centres of the circles and 
XY is the common tangent to the two circles drawn at P. 


The direct common tangents to two circles of equal 
radii are parallel to each other. 

Let two circles of equal radii ‘r’ have centres C, and C, 
and PQ and RS be the direct common tangents drawn to 
the circles. Then PQ is parallel to RS. 
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ues i achord of aflength 8 8 em mof a clrele of radius 5c cm. The tangents at Pand Q intersect at a point T (see Fig). Find the length 
e i 


(E 3 





Sol. Join OT. Let it intersect PQ at the point R. Then A TPQ is isosceles and TO is the angle bisector of Z PTQ. So, OT L PQ and 
therefore, OT bisects PQ which gives PR = RQ =4 cm. 


Also, OR = JOP? - PR? = 43? —4! cm 5 3 cim: 


. Now, ZTPR+ZRPO= 90^- Z TPR + Z PTR 


So, ZRPO-ZPTR 
Therefore, right triangle TRP is similar to the right triangle PRO by AA similarity. 


TP RP TP 4 20 
is gi — = i -— —— TP = — cm 
This gives PO RO Me. -o 53 or 3 
TP can also be found by using the Pythagoras theorem, as follows : 


Let TP=x and TR -» y. 


Then x?=y?+ 16 (Taking rightAPRT) —  .... (1) 
x? + 5!-(y*3y (Taking right AOPT) —  .... (2) 
Subtracting (1) from (2). we get 
; 32 16 
25 =6y -7 or yes] 3 
Therefore, X^ -(!¢) + £162 0669) = c [From (1)] or X -2 


2.  Findthelength of tangent drawn from a point whose distance from the centre of a circle is 5 cm, and the radius of the circle is 
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Eam 
Sol. In figure, O is the centre of the circle and OA = Sem, and OP = 3 em. 
The tangent is perpendicular to the radius through the point of contact hence 
in right angled triangle OPA (by Baudhayan theorem.) 
OA? = OP? + PA? 
PA? = OA? - OP? = (5)? - (3)? = 25-9 
PA?=16 or PA 74cm. 
~ The length of tangent is 4 cm. 


vhewmarics | — 


e Yo 5. abe A Pm 


Two concentric circles with centre O have A, B, C, Das the points of intersection with the line ¢ as shown in the figure. If 
AD = 12 cm and BC = 8 cm, find the length of AB, CD, AC and BD, 


ad 
B 





Sol. Since OM L BC, a chord ofthe circle. «it bisects BC. 


l l \ 
BM =CM= = (BC)= = (8)=4cm. \ 
Since OM L AD, a chord of the circle. .. it bisects AD. \ 


| | | 

AM=MD= 5 AD= 5 (12)=6cm. \ 
Now, AB=AM-BM=6-4=2cm. VA 
CD-MD-MC -6-4-2cm | E 


AC =AM+MC=6+4=10cm 
BD =BM+MD=4+6= 10cm. 


4. Chords AB and CD ofa circle with centre O, intersect at a point E. IOE bisects Z AED. then Prove that AB» DC. 





Sol. Draw OL LAB and OM L CD. 


In AOLE and A OME 

Z OLE = ZOME (90? each) 

Z LEO = Z MEO (given) 
and OE- OE (common) 

AOLE = AOME (By AAS congruence of the triangle) 
=> OL-*OM 


Thus, chords AB and CD are equidistant from centre. But we know that only 
equal chords are equidistant from centre, 
So, AB=DC 
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Sol. ZCBE-ZCAE (s i 
E NE — (1) f- ZCBE- 50?) 
NOTE o Lucena (2) (*- Angles in a semi circle is a right angle 
Nowin AAEC. ^ j : à vie 


Zi+ZAFC+2Z2= 180* [- 
50° + 90? + 22 = 180? 
=> 2240? 
Also, ED || AC (Given) 
Z2=23 
40°= 23 ie, 23=40° 
Hence Z CED = 40? 


- sum ofangles ofa A= 180?] 
(Alternate angles) 


s ABCD is a parallelogram. The circle through A, Band C intersects CD when produced at E. Prove that AD=AE. ’ 





Sol. Given : ABCD isa parallelogram. The circle through A, B, C intersects CD, when produced at E. 
To prove : AE * AD. 
Proof: Since ABCE isa cyclic quadrilateral 


Z1+2Z2=180° (opposite angles of a cyclic quadrilateral are supplementary) — — . (1) 
Also, Z3 + Z 4 - 180° (linear pair) —— 00000 (2) 
From (1 ) and (2). we pet 

£itz2-23444. — — 10 0 0 l 0 mi (3) 
But 22-2273 (opposite angles ofa parallelogram) — —— — 770700 (4) 

From (3) and (4). weget 1724 


Now in å ADE, since Z1 * Z4 
AD — AE (sides opp. to equal angles are equal) 
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7. Ifall the sides of a parallelogram touch a circle, show that the parallelogram isa rhombus. 
j D . Ro l NE ^] Nh ON " 


| aO ARR HOC LAR beo al sts PER eon RRR 
Sol. Given : Sides AB, BC, CD and DA ofa ||gm ABCD touch a circle at P, Q, R and S respectively. 
To prove : Parallelogram ABCD is a rhombus. 


Proof: ARAS —— $5 VL vertit (1) 
BED suan (2) 
CRC — 9 oon: (3) 
DR DS — ens (4) 


[Tangents drawn from an external point to a circle are equal] 
Adding (1), (2), (3) and (4), we get 

=> AP+BP+CR+DR=AS+BQ4CQ+DS 

=> (AP+BP)+(CR+DR)=(AS +DS)+(BQ+CQ) 

=> AB+CD=AD+BC 


=> AB+AB=AD+AD [In a ||gm ABCD, opp. sides are equal] 

= 2AB=2AD 

or AB=CD 

But AB=CD and AD=BC [Opposite sides of a ||gm 
AB=BC=CD=DA | 


Hence, ||gm ABCD is a rhombus. 


a Ad circle touches the side BC ofa A ABC at Pi and EAS AN andAC when m produced at 9 andR Moat! shown in figure, 


.^ show v that AQ= - 1 (Perimeter of ABC) dote odo i vis "i ji j^ uy "m V jd $i i Be 


Se 





Sol. Given: A circle is touching side BC of A ABC at P and touching AB and AC when produced at Q and R respectively, 


l 
To prove: AQ= 2 (Perimeter of A ABC) 


Proof: AQ=AR | aen EN (1) 
BQ9BP ..e-- (2) 
CP=CR  . .-ee (3) 


[Tangents drawn from an external point to a circle are equal] 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


- omo <= EP cmn o con wmm c T o 





Richtee QUEUE Ie) | Marhenaric| 
Now, Pértinétéruf AABC - AB-BC4CA- mM 
= AB+BP+PC+CA ? 
= (AB+BQ)+(CR+CA) [From (2) and (3)] 
= AQ+AR=AQ+AQ [From (1) 


l 
= AQS 5 (Perimeter of A ABC) 


E s i egiv dem figure, ABC i TR aright angled triangle, right angle at B such that BC= =6 cm. 1. and AB=8cm. Find the radius of its 
ncircle 


A 





ua ma ge ha CUAL T 

Sol. Since lengths of two tangents drawn from an external point to a circle are equal, therefore, 

AR-AP-AB-BP => AP-AR-(8-r)cm. 

and CR - CQ- CB - BQ - (6 - r) cm 

AC=AR+CR=(8-r+6-r) cm=(14—2r) cm. 

Now, AC? = AB? + BC? 

(*- A ABC is a right angled triangle) 

= (14-2rPp=8+6 

=> r=2cm. 


10. Inthe given fi igure o is the centre of the circle, ZBAD- =75° and ‘chord BC= chord CD. Find 
(i) ZBOD, (ii) ZOBD, (ii) ZBCD. 
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Sol. ia BD and OC. 





(i) Weknow that Z BOD=2 Z BAD 
[Angle at the centre is double the angle in the remaining circumference made by the same arc] 
ZBOD= 2x 75°= 150° 


(ii) InAOBD,OB=OD (Radii of the same circle) 
ZOBD = ZODB [Angles opposite to equal sides are equal] 
1802-150? 30? 
re ami ape 
2 2 
(üi) ZBCD= 180°—75°= 105° [Opposite angles of a cyclic quadrilateral are supplementary] 


11. TASA ORAE Le a age gh alot alka If the distance between AB and CD is 3em, 
zo tbe rar of ne tee rcr MAC. | J 





Sol. Let AB and CD be two parallel chords of a circle with centre O and radius r cm. 
AB=6cm,CD= 12cm. 
Let OM L AB and ON L CD. Since AB | | CD, therefore, M, N and O are collinear, 
Given that distance between AB and CD = 3cm = MN 
OA-7rcm,OC =r cm. 
Let ON =x cm then OM = (x + 3) cm 
l 


AM = —AB= a 
2 2 


and CN = ; CD= 2x 12cm=6cm 


In r.t. AOAM, OA? = AM? + OM? and in rt. AOCN, OC? = CN? + ON? 
= pPs(3yt4(x*t3y J£ (i) 

and 2-(6y*x3 —— — — 22 (ii) 

From (i) and (ii), (3)? + (x + 3)? = (6)? + x? 

=> 9+x?+6x+9=36+x 

=> 6x=36-9-9=18 

= x=3 Thus, from (ii)r= J45 


or r= 345 cm-3x2.236cm 7 6.708 cm=6.71 cm. 
Hence, radius of the circle is 6.71 cm. 
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12, ‘Two circles of radii 25cm and9 cm touch each o other externally. Find the length ofthe direct common tangent. 


Sol. Two circles with centres A and B and of radii 25. cm 
BC =9 cm, CA =25 cm ' 
BA - BC* CA =9cm +25 cm-34 cm 
Let PQ be a direct common tangent. From B draw BT L AP then BTPQ is a rectangle. 
` AT-AP-TP- AP- BQ-(25— -9) cm = 16cm 
Now from right AABT, we have 


9cm respectively touch each other at point C. 







AB? = AT? + BT? 
= BT'- AB'-AT?- (4? - (16)? 
BT? = (34+ 16) (34 — 16) [ a? b? 
< a^—b*^- (a b) (a- 
-50x 18-900 ew 


=> BT=+ V900 =30cm 
^ Length of direct common tangent = PQ = BT = 30cm: 


IRENE NA Pet mem T —Á 
TWPO gw eom 
Msc i? Sah TX no cmm ame te ASE STIMMT mme J—— HSÓ RH 


13. (AABCD bea quadrilateral with an incr. There fhe opposi ide are equalLe, AB + CDS AD FBC: dod 







uy / MN 

i” LUN 1 ES hos d > ( 
LEN. At VR sao ln „S | acre. ^! 
+‘ , i P y. ' AC. PU - 





TL. 


— Fx c i-e “73; "s 
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Sol. “Let the incircle foüch vasi AB, BC, CD, DA at P,Q,R "— s omen n 





Now, AP = AS 
AP-BQ 
CR-CQ 
DR=DS 
So AB+CD= AP+BP+CR+DR=AS+BQ+CQ+DS.=AS+DS+BQ+CQ=AD+BC 
Hence AB+CD=AD+BC. 
14. "Ina righttriangie ABC, the perpendicular BD on the hypotenuse AC is drawn. Prove that - OOE 
(0 ACxAD=AB> (i) ACxCD-BC 7 S 


su Ja 


TR sou TM a = 2:9 n ARN NX E Yt osi TCR 





e - 


‘sae. * 
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Sol. We daw a circle with BC as diameter. Since Z BDC = 90°. 
The circle on BC as diameter will pass through D. 
BC is a diameter and AB L BC 
Also, AB is a tangent to the circle at B 
Since AB is a tangent and ADC is a secant to the circle. 


AC x AD=AB? 
This proves (i) 
Again ACxCD = ACx(AC-AD) 
= AC? -AC x AD 
= AC? - AB? [Using (1)] 
= BC [A ABC is aright triangle] 


Hence, ACxCD = BC? This proves (ii) 


PMT C Noemi mA vá ee ee-e rmm Se 


18. ‘Two circles touch externally at P ee Tence them at Aand B. Provet that 
i BD coraan tagen MEME AD A EXPL dee. 
tc o (M) ABsubtendsa right angleat? UA TIERE UR 





EN : > 5 Mw . -a a va E 
A E "EE Am So: - 
ea e ed at ute wal? ee ee o ue - ee a SS ec A 


Sol. ibat PT be the common ARE at any vs P iios the tangent toa 
circle from an external point are equal. 
TA=TP, TB=TP = TA- TB 
i.e., PT bisects AB at T 


TA=TP gives < TAP = Z TPA (from A PAT) 

TB=TP gives < TBP = Z TPB (from A PBT) 
+. ZTAP-«-ZTBP-Z TPA + Z TPB = Z APB l 
= ZTAP+ZTBP+ZAPB=2 Z APB- 180? [sum of Z s ofa A = 180°] 
=> ZAPB=90° 


— ——————— —— ÀI —— 
16. Two cireles of radii 5 cm and 3 cm and centres A and B touch internally If the perpendicular bisector of segment AB meets the 
Be Jig gger circle in P and Q. then find the length of PQ. — 7007 PR 
E uud Di roe ai AN 9 fed Dd a Atal yee Se I 
Sol. When two circles touch each other internally, then 
Distance between their centres = Difference of their radii 
= AB 7 (5-3) cm 72cm. j 
Now PQ is the L bisector of segment AB. 
- AM =MB= 1 cm 
From rt angled. AAMP, we have 
AP? = AM? + MP? => 5? = 1? + MP? 


> MP2=25—1=24cm => MP=+ 424 cm- 246 cm 
Now AM L PQ => PM - MQ 


* PQ=2 PM=2~x 246 cm —PQ- 446 cm. 
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DIRECTIONS : Complete the following statements with an 
appropriate word / term to be filled in the blank space(s). 


1. A tangent toa circle touches it at... point (s). 

2. Aline intersecting a circle in two points is called a .......... . 

3. A circle can have .............. parallel tangents at the most. 

4. The common point of a tangent to a circle and the circle is 
o i ey š 

S. There is no tangent to a circle passing through a point lying 
— the circle. 

6. The tangent to a circle is .............. to the radius through the 


point of contact. 
7. There are exactly two tangents to a circle passing through a 


point lying ........... the circle. 

8.  Thelengths of the two tangents from an external point to a 
citcle are ............. i 

9. There is one and only one tangent to a circle passing 
through a point lying ............ the circle. 

10. The line containing the radius through the point of contact 
is called the .............. to the circle at the point. 

11]. Thetangent at any point of a circle is ............. to the radius 


through the point of contact. 

12. The tangents drawn at the ends of a diameter of a circle 
BIS SPREE or , 

ES: Tis lies on the bisector of the angle between the 
two tangents. 7 i 

14. Iftwo circles intersect at two distinct points, then the number 
of common tangents is ............... i 

15. From a point P which is at a distance of 13 cm from the 
centre of the circle of radius 5 cm, a tangent is drawn to the 
circle. The length of the tangent is ................ à 





DIRECTIONS : Read the following statements and write your 
answer as true or false. 


1. There is only one tangent at a point of the circle. 

2.  Thetangent to a circle is a special case of the secant. 

3. The perpendicular at the point of contact to the tangent to 
a circle does not pass through the centre. 

4.  Acircle can have at the most two parallel tangents. 

5. IfPisapoint ona circle with centre C, then the line drawn 
through P and perpendicular to CP is the tangent to the 
circle at the point P. 


6. The parallelogram circumscribing a circle is a rhombus. 

7.  Thetangent at any point of a circle is perpendicular to the 
radius through the point of contact. 

8. There cannot be more than two tangents to a circle parallel 
to a given secant. 

9. Opposite sides of a quadrilateral circumscribing a circle 
subtend supplementary angles at the centre of the circle. 

10. The centre of the circle lies on the bisector of the angle 
between the two tangents. 

11. A tangent toa circle is a line that intersects the circle in only 
one point. 

12. Two equal chords of a circle are always parallel. 

13. The lengths of tangents drawn from an external point to a 
circle are equal. 

14. Aline drawn from the centre ofa circle to a chord always 
bisects it. 

15. Line joining the centers of two intersecting circles always 
bisect their common chord. 

16. Inacircle, two chords PQ and RS bisect each other. Then 

Cho LOW DA RE ALTO TE oa oes 


PRQS is a rectangle. 
py POS i AL o> ear ea 
chiihe d 
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DIRECTIONS : Each question contains statements given in two 
columns which have to be matched. Statements (A, B, C, D....) in 


column I have to be matched with statements (p. q. r. s...) in 
column Íl. 





1. IfABisachordoflength 6 cm. ofa circle of radius 5cm, the 
tangents at A and B intersect at a point X (figure), then 


match the column. 
i A 
X c 
| B 
ColumnI Column II 
(A) AY (p 4cm. 
(B) OY (qa) 3.75cm. 
(C) XA (r) Scm. 
(D) OA (s) 3cm. 


2. Iftwo tangents PA and PB are drawn to a circle with centre O 
from an external point P (figure), then match the column. 
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If DG is 5 inches long, then how long is DB ? 





4.  Twocircles touch externally at a point P. From a point T, on 
the tangent at P, tangents TQ and TR are drawn to the 
circles with points of contact Q and R respectively. Prove 


Column t Column II : that TQ - TR. à 
(A) Z PAB (p) 90° $ 5. In figure, if TP and TQ are two tangents to a circle with 
(B) Z OAP (qa) 9/2 centre O so that Z POQ = 110°, then find Z PTQ. 
(C) Z OAB | Q 90-7 : 
(D) Z AOB (1809-0 
3. Foracircle which is inscribed in a A ABC having sides 8cm, N 
10cm and 12 cm (figure), then match the column. 


e 


Q 


6. A tangent PQ at a point P of a circle of radius 5 cm meets a 
line through the centre O at a point Q so that OQ = 12 cm. 












Find the Length of PQ. 
7. Inthe following figure, PT = 4 cm, TQ =6 cmand RT 23 cm, 
then find the value of TS . 
Column 1 . Column H | 
(A)AD (pl. S 
(B)BE (q)7 
(C)CF (r)5 
(D) AD/AF (s)3 
. a te a PAGAL? ee Os MOT Tie gu. 
dub Avsiven Quesiions ^ © ~ p 
hd did ^ T ITO R : Ue suat 
DIRECTIONS : Give answer in one word or one sentence. R Q 
em a I 
1. Name the centre of this circle. 8. The accompanying diagram shows two circles which touch 
D internally at a point P from T on a common tangent PT, 
E— LR tangent segments TQ and TR are drawn to both circles. 
NES C Which type of triangle is TQR ? 
KINJ ` 


~~ T IIS 


2. Name two chords of the given circle that are not diameters. 


j A R 
DA OE T | 
X) , 9. The diagram shows a circle with centre O. Line AB is tangent 
^ 


to the circle at point B and line DC is tangent to the circle 
at point C. 
G 


i 
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3 * 
45? respectively. If AQ = 5 cm, find the perimeter of AABC, 
A^ 
C 
B C 
D a A 


If the radius of the circle is 2 cm, what is the measure of AC ? 
10. The diagram shows a circle where AC is the diameter and O 
is the centre. 


SUPERP E NOME IES inpr, eet 
` SNAS ET ~< Mer A 


|o 








DIRECTIONS : Give answer in two to three sentences. 


1. OABC is a rhombus whose three vertices A, B and C lie on 
a circle with centre O. If the radius of the circle is 10 cm. Find 
the area of the rhombus. 








If CD is parallel to BE and ZAOB = 80° and ZACE = 10°, 


what is the measure of ZBEC ? 

11. In the adjoining figure, PA and PB are tangents from P to a 
circle with centre C. If the radius of the circle is 4 cm and 
PA 1 PB, then find the length of each tangent. 


A 





B 
A 
D 
P 

B . 
2. in ems given figure, AB is the chord ofa circle with centre O 
l x MIS à; AB is produced to C such that BC = OB.CO is joined asa 
12. Inthe given figure, POQ is a diameter and PQRS is a cyclic produced to meet the circle in D. If Z ACD - e Joined and 


adlineral If ZPSR = 150^, find ZRPQ and Z AOD - x? prove that x° = 3y°. 





13. Inthe figure given below, PT is a tangent to the circle. Find 
PT ifAT= 16cm and AB= 12cm. 


P 





3. Prove that the angle between the two tangents drawn from 
an external point to a circle is supplementary to the angle 


subtended by the line segments joining the poi 
= Nu iii. 8 the points of contact 
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4. Suppose that we -— two vo distinct circles (O, r) and (P, q). If 
r= 25 inches, q = 50 inches and the length of the segment 
OP is 60 inches, is it possible that circles (O, r) and (P, q) are 
tangent (ie. they have exactly one point in common) ? Why? 
Prove that the tangents drawn at the ends of a diameter of a 
circle are parallel, 

6. Two equal circles of radius 4 em intersect each other such 
that cach passes through the centre of the other, Find the 
length of the common chord. 

7. Inthe given ligure, three circles with centres P, Q and R are 
drawn such that the circles with centres Q and R touches 
cach other externally and they touch the circle with centre P 
intemally, IPQ © 10cm, PR =8 em and QR = 12 em, then 
find the diameter of the largest circle. 


a 


8. The accompanying diagram shows isosceles triangle ABC 
in which AB AC. A circle passing through B intersects AB 
at P, BC at E and AC at D, D is the mid point of AC, then find 
ratio of AP to AB, 





9, AB isa line segment of length 48 cm, C ts us middle point, 
On AB, AC, CB semicircles are described, Determine the 
radius of the cirele inscribed in the space enclosed by three 
semicircles, 

10. Inthe given figure, the chord ED is parallel to the diameter 
AC. Find Z CED. 





et ohare or ETTA, ces : 
MEET AES E 

t. AABC is right id at B stich that BC = óc cm and AB = 
8 cm. Find the radius of its incircle. 

12. A circle is inscribed in a A ABC having sides 8 cm, 10 cm 


and 12 cm as shown in figure. Find AD, BE and CF. 





12 em 

13. AB isa diameter and AC is a chord of'a circle such that 
Z BAC = 30°, If then tangent at C intersects AB produced 
in D, prove that BC = BD, 

14. Inthe adjoining figure, two concentric circles with centre O 
are of radii Scm and 3cm., From an extemal point P, tangents 
PA and PB are drawn to these circles, If AP = 12 em, then 
find BP. A 


p 


IS. The radius of the circumeirele ota right triangle is US em, 
ond the radius of its inscribed circle is 6 em, Find the sides 
of the triangle, 

lo, Inthe given ligure iP ZACK = 4M and LCAL - 
Values of a, h and c, 


AS, Hd the 


UU 





^ 


17. The radius of à eitele is E em and the length of one of its 
ehond is L0 em, What is the istante of the chord fom the 
ventre, 
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DIRECTIONS : Give answer in four to five sentences. 





|. The centre of a circle of radius 13 units is the point (3, 6). 
P (7, 9) is a point inside the circle. APB is a chord of the 
circle such that AP — PB. Calculate the length of AB. 


2.  Twochords AB and CD of lengths 8 cm and 6 cm ofa circle 
are parallel and are on the same side of its centre. If the 
distance between them is 1 cm. Find the radius of the circle. 


3. In given figure, O is centre of the circumcircle of AABC. 
Tangents at A and B intersect at D. Given ZADB = 80° 
and ZAOC = 140°, calculate the ZACB. 9. 





4. P, Q, Sand R are points on the circumference of a circle of 
radius r, such that PQR is an equilateral triangle and PS is a 
diameter of the circle. What is the perimeter of the 
quadrilateral POSR? 

5. In the diagram, O is the centre of the circle ABCD. The 
straight lines AC and BD intersect at O. 

The tangent at A meets CD produced at E and Z AED - 32*. 


Calculate . 11. 


(a) ZABD C 
(b ZAOD 





6. In a circle of radius 5 cm. AB and AC are two chords such 
that AB = AC = 6 cm. Find the length of the chord BC. 


7.  Ingiven fig., if 5 = E - m. then calculate the values of x, y 


5 
and z. 
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10. 


12. 


13. 







A, 





In fig., I is the incentre of AABC. AI s 
the circumcircle of AABC in A. If ZBAC = 66? and ZACB 
= 80°, calculate 
(i) ZDBC 
(uj) BID 


(ii) ZIBC 





In a right triangle ABC, the perpendicular BD on the 
hypotenuse AC is drawn. Prove that 

() AC x AD =AB? and 

(ii) ACxCD-BC? 

In the given figure, find ZRTQ and ZRQT 





Prove that the opposite sides of a quadrilateral 


circumscribing a circle subtend supplementary angles at 
the centre of the circle. 


Suppose that O is a circle and an angle ABC is an angle 
inscribed in O. Then prove m Z ABC = jm Z AOC 


In the given figure, PT is a tangent to the circle at T. If 
PA 74 cm and AB = 5 cm, find PT. 


P T 


In the adjoining figure, PA and PB are tangents to a circle 
with centre O. If OP is equal to the diameter of the circle, 
prove that AABP is an equilateral triangle. 


SA 
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DIRECTIONS : This section contains multiple choice questions. 


Each question has 4 choices (a), (b), (c) and (d) out of which 
ONLY ONE is correct. 


1. Two chords AB and CD ofa circle intersect at E such that 


AE=2.4 cm., BE =3.2 cmand CE = 1.6cm. The length of DE 
is $ 

(a) 1.6cm. (b 32cm. 

(c) 4.8cm. (d) 6.4cm. 

ACBis a tangent toa circle at C. CD and CE are chords such 
that Z ACE > Z ACD. If Z ACD = Z BCE = 50° , thens 
(a) CE=CD 

(b) EDisnot parallel to AB 

(c) ED passes through the centre of the circle 

(d) ACDEisaright-angled triangle 

The locus of the middle points of equal chords of a circle 
with centre at O is $ 

(a) astraight line 

(b) acircle with centre different from O 

(c) acircle with centre at O 

(d) a circle intersecting the given circle at the end of the 
chord. : 

Ifaregular hexagon is inscribed in a circle of radius r, then 
its perimeter is $ 

(a) 3 (b & 

(c) 9r (d) 12r 

In the figure if ZQPR = 67Nand ZSPR = 72Nand RP is a 
diameter of the circle, then ZQRS is equal to - 


Q 
P 
S 
R 
(a) 18N (b) 23N 
(c) 4IN (d) 67N 


Two circles of radii 20 cm and 37 cm intersect in A and B. If 
O, and O, are their centres and AB — 24 cm, then the dis- 


tance O,O, is equal to $ 
(a 44cm (b) 51cm 
(c) 40.5mm . (d) 45cm 


7. AB and CD are two chords of a circle intersecting at the 
point P outside the circle. If PA= 12 cm, CD = 7cm and 
PC = 15cm, then AB is equal to $ 
(a) 15.5cm (b) 4cm 
(c) 8cm (d) 10cm 

8.  Iftangents QR, PR, PQ and drawn respectively at A, B, C to 
the circle circumscribing an acute-angled A ABC so as the 
form another A PQR, then the Z RPQ is equal to $ 


(a ZBAC (b) 180N§ ZBAC 


(c) 5 (180N5 ZBAC) (d) 180N 2ZBAC 


9. A tangent PQ at a point P of a circle of radius 5 cm meets a 
line through the centre O at a point Q so that OQ = 12 cm. 


Length of PQ is 
(a 12cm (b 13cm 
(c) 8.5amn (d -/119 cm 


10. In the figure below (not to scale), AB = CD and AB and 
CD are produced to meet at the point p. 


B 
P 
D 
C 
If ZBAC = 70N then ZP is 
(a) 30N (b) 40N 
(c) 45N (d) SON 


11. Inthe adjoining figure, TP and TQ are the two tangents toa 


circle with centre O. If ZPOQ = 110N then ZPTQ is 


P T 
Q 
(a) 60N (b) 70N 
(c) 80N (d) 90N 
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12. Two circles of unit radius touch each other and each of 
them touches internally a circle of radius 2 units, as shown 


in the following figure. The radius of the circ 
. c | 
all the three circles rete which touches 


EXS 
P (a) 30? (b) 150* 


a) 5 3 (c) 90° (d) 120° 
- (b = | 
! 16. In the adjoining figure, PT is a tangent at point C of the 
circle. O is the circumcentre of A4BC. If ZACP =118°, 


> | 
(c) 3 (d) None of these then the measure of <x. is 





13. In the diagram below , if ¢ and mare two tangents and AB is 
a chord making an angle of 60? with the tangent / , then the 
angle between / and m is 


A 









(b) 32° 


(d) 38° 
Sema gs 


3 A e in ce eee 
j O, ws i 
hale VNCODTO, 


mp Ne C NE E e a re 








(a) 45° (b) 30? 
(c) 60° (d) 90° 

14. Inthe diagram, O is the centre of the circle and D, E and F ; 
are mid points of AB, BO and OA respectively. If ZDEF = DIRECTIONS : This section contains multiple choice questions. 


o Each question has 4 choices 
30°, then ZACB is choices (a), (b), (c ; 
n ONE OR MORE may be correct. (P). (©) and (d). Out of which 





1. Which of the following is/are correct. 
(a) A line segment lying with its end points 
circle is called a chord of the circle. 


(b) A line that intersects a circle at exactly one point is 
called a tangent to the circle. 


(c) Angle ina semi-circle is a right angle. 


(d) Lengths of the two tan ent i 
stoa 
DAT reer g t circle from an exter- 
2. Which of the following statement 
(a) Two chords of a circle eq 


lying on a 





(s) is/are true? 
uidistant from the centre are 


(a) 30° (b) 6 (b) € ; 
() 9» (d) 120 : €: chords in a circle subtend equal angles at the 
15. Inthe below diagram, O is the centre of the circle, AC is the - (o) Angle in a semicircle is a righ 
€ is a right angle 


4 . - o i 
diameter and if ZAPB = 120°, then ZBQC is (d) None of the above, 
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3.  Whichofthe following isa saul indill 
(a) Rhombus (b) Rectangle 
(c) Parallelogram (d) Trapezium 
4. Which ofthe following is/are not correct. 

(a) A secant isa line that intersects a circle in four distinct 
points. 

(b) Inacircle, the perpendicular from the centre to a chord 
bisects the chord. 

(c) The point common to a circle and its tangent is called 
the point of contact. 

(d) Adjacent angles of a cyclic quadrilateral are supple- 
mentary. 





2 LAT 
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DIRECTIONS : Study the given passage(s) and answer the 
questions given below each passage. 


The lengths of two parallel chords of a circle are 6 cm and 
8cm. The smaller chord is at a distance of 4 cm from the centre. 
1. The radius ofthe circle is. 


(a) 10cm (b) 5cm 
(c) 3cm (d) none of these 
2. The distance of the other chord from the centre is. 
(a 3cm (b) 6cm 
(c) 4cm (d) none of these 
E 





DIRECTIONS : Each of these questions contains an Assertion 
followed by Reason. Read them carefully and answer the question 
on the basis of following options. You have to select the one that 
best describes the two statements. 





(a) If both Assertion and Reason are correct and Reason is the 
correct explanation of Assertion. 

(b) Ifboth Assertion and Reason are correct, but Reason is not 
the correct explanation of Assertion. 

(c) IfAssertion is correct but Reason is incorrect. 

(d) IfAssertion is incorrect but Reason is correct. . 


1. Assertion: Ifin a circle, the radius of the circle is 3 cm and 
distance of a point from the centre of a circle is 5 cm, then 
length of the tangent wiil be 4 cm. 

Reason:(hypotenuse)? = (base)? + (height)? 

2. Assertion: If ina cyclic quadrilateral, one angle is 40°, then 
the opposite angle is 140? 

Reason: Sum of opposite angles in a cyclic quadrilateral is 
equal to 360? 

3. Assertion: If length ofa tangent from an external point to a 
circle is 8cm, then length of the other tangent from the same 
point is 8 cm. 

Reason: length ofthe tangents drawn from an external point 
to a circle are equal. 
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DIRECTIONS : Each question has statements (A, B, C, D....) 
given in Column I and statements (p, q, r, s....) in Column II. Any 
given statement in Column I can have correct matching with 
one or more statement(s) given in Column II. Match the entries 
in column I with entries in column II. 


1. IfPQisachordoflength 8 cm ofa circle of radius 5 cm, the 
tangents at P and Q intersect at point X, then match the 
column II with I. 





ColumnI Column II 
(A) XP (p) 5 cm 
(B)OY (q) 0.5 m 
(C) XQ | (r E cm 
(D)OP (sS) 3 cm 


(t) 0.067 m 





DIRECTIONS : Answer the following questions. 


l. The radii of two concentric circles are 13 cm and 8 cm. PQis 
a diameter of the bigger circle. QR is a tangent to the smaller 
circle touching it at R. Find the length PR. 

AS shown in the figure, triangle PAB is formed by three 


tangents to circle with centre O and ZAPB = 40°. Find 
ZAOB. 


P 





ON 


3.  Inthe figure, AACB is a right angled triangle. CD is the 
altitude. Circles are inscribed within the triangles ACD, BCD. 
P and Q are the centres of the circles. Find the distance PQ. 


P 
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5. Inacircle C(O, r), OP is equal to diameter of the circle. PA 
and PB are two tangents. Prove that A ABP is an equilateral 


triangle. | 

6. Inthe given fig. TBP and TCQ are tangents to the circle 
` o = o 
whose centre is O. Also, ZPBA = 60? and ZACQ = 70°. 


Determine ZBAC and ZBTC . | 


5 seit, EDEN ag tod: E 
NOR ne XML) JC c eee €^" — 
unm = 









C 


4. A, B and C are three points on a circle. The tangent at C 
meets BA produced at T. Given that ZATC = 36° and that 


the ZACT = 48°, calculate the angle subtended by AB at 
the centre of the circle. 








Brief Explanations of 


See 


1 Selected Questions > 










ERY SHORT ANSWER QUESTIONS = 





(1) - Point B represents the centre. 
(2) . DEandFG 





FILL IN THE BLANKS = 


(1) One (2) Secant (3) Two: G) The diameter ofa circle is twice as long as the radius. 
(4) Point of contact (5) inside : So, DB - 5 inches +2=2.5 inches 
(6) perpendicular (T) outside (8) equal (4) In figure, two circles touch each other at P. PT is the 
(9) on (10) normal tangent (common) to the circles. TQ and TR are also 
(11) Perpendicular (12) Parallel (13) centre tangents at Q and R respectively, 
(14) 2 (15) 12cm ; T 
(1) True (2) True (3) False 
(4) True (5) True (6) True R 
(7) True (8) True (9) True 
(10) True (11) True (12) False 
(13) True (14) False (15) True 
(16) True 
(0 (A)5s (B)>p; (C)>q; (D)>r ^ TQ=TP and 
TP= 
(2) (A)>r, (Bp (C)>q (D)os ditio. 


Ta ts : 
(3) (A)>q; (B)Or (C)Os (D)—p (Tangents from an external point to t 


he circle ar 
| í € equal 
Comparing two equations, we get T T 


Q - TR 
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O 
(6) 
(7) 
(8) 


(9) 


(10) 


(11) 


(12) 
(13) 


(14) 


ZPTQ=70° 
PQ?- 119. 


8cm. 


TP and TQ are tangents from point T on smaller circle. 

So, TQ = TP and TP and TR are tangents from point T on 
bigger circle, so, TP - TR 

=>TQ=TR 

Hence, TQR is isosceles triangle. 

Join OB. 


ZOBA- 90° [Since radius is perpendicular to tangent] 
By Pythagorus theorem AB? «OB? = AO?, ! 

In AABO, ZABO = 90° and ZBAO = 45° => ZBOA =45°. 
So, OBA is an isosceles right angled triangle 

^ OB=AB=2cm 


Q) 


(3) 





D 


— AO? =22 42? >AO= 242 cm andAC=AO+0C 


z 242 +2. 
ZAOB+ZBOC = 180° = ZBOC=180°-80°=100° 


ZBEC= = 4BOC = 50° 


Join CA and CB, CAL AP, CB L BP. Check that CAPB is a 
square. AP = CA = 4cm. 
ZRPQ 7 60? 
Given AT = 16 cm and AB= 12 cm. 
We know that 
PT?- TA x TB 


=> PT? = 16x4 > PT = V64 - 8 cm. 
Hence, PT is of 8 cm. 
10cm. 


(4) 


(Hint. AQ = ; (perimeter of AABC) 
=> perimeter of AABC = 2AQ = (2x 5)cm=10cm.] 


SHORT ANSWER QUESTIONS: 


(1) 


Since OABC is a rhombus 
OA=AB=BC=OC= 10cm 


l l 
Now, OD.LBC = CD= 7 BC=> (10)= 5 cm. 


By pythagoras theorem, 
OC? = OD? + DC? 
=> OD*=0C?-DC?=(10)? -(5)* = 100-25 =75 


=> OD= /75 =5V3 
] l | 
area(AABC)= > BC«OD-7(10)* 5/3 — — 


= 2543 sq. cm. | 
So, Area of rohmbus = 2 (Area of AOAB) 


= 2(25 3) = 50V3 sq.cm. 
Since BC = OB (Given) 

Z OCB = Z BOC =y° 

(*- angles opposite to equal sides are equal) 

Z OBA =Z BOC * ZOCB - y? + y? - 2y? il 
(** exterior angles of a A is equal to the sum of ithe 
opposite interior angles) | 
Also, OA = OB (*- Radii of the same circle) 

Z OAB = Z OBA -2y*(*: Angles opposite to equal 
sides of a triangle are equal) 

Z AOD = Z OAC + Z OCA 
=> x°=2y°+y°= x?-3y?(-. exterior angle ofa A is 
equal to the sum of the opposite interior angles) 


À 


B 


Proof: Since OA and OB are radii of circle and PA and PB 
are tangents, OA L AP and OB L BP 


Z OAP = Z OBP = 90° 
Now in quadrilateral APBO, we have 
ZÀTZP-ZB-*ZO-2360? 
= 90° + ZP+90°+ Z O=360° 
* LP+Z0=180° 
= < APB + Z AOB = 180° 
Draw the sketch that we want to be a true one: circles 
(O, r) and (P, q) are tangent. 
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We have the following system of equations: 
OP = PM+MO=60 
PM =q=50 
MO =r=25 


PM + MO#=25+50= 75 
Due to the obvious contradiction between the first and [ 
the last equations (O, r) and (P, q) cannot be tangent, NOS 
(5 Let land m be the tangents drawn at the end points A and B CA 
ofa diameter AB ofa circle with centre O. We need to show I) Ns ij 


` ! and m are parallel. Mark the angles as shown in the ^ 
adjoining diagram. " Now, PO “p-q* 10 MW) 
PReperat i (2) 
und QR «q *r12 13) 
On adding equation (2) and (3), 
pry 20 s. (4) 
From equation (1) and (4), 
p* 15 


Hence, diameter of the largest circle = 2p * 30 cm 


| 
\P =—AB 
Gp nn. 





(9) Let X, Y be the centres of the semi circles described on 


Since the tangent at a point to a circle is perpendicular to AC, CB respectively as diameters. O ís the centre of the 
the radius through the point of contact, AB L / and BA L m circle inscribed in the space enclosed by the three 
— Z1 =90° and Z2 =90° — Z1 = Z2. But Z1 and Z2 form semicircles and r is the radius of this circle. 

E 


a pair of alternate angles, therefore, / || m. D 


(6) Let there be two circle of equal radius (= 4 cm), intersect 
each other at A and B. AB is the common chord. Distance 
between their centres O,O, = radius. So, O,O, = 4 cm. 
0,0, will bisect AB at 90° at P. 


^ X C Y B 
M——————— 48 — — — ——39 


AX - XC 7 12cm 
OC L ABand OC - CD. OD 
=> OC =24-r, 
OX=OY=12+R 
i A XCO is right angled at C. 
; aw 
So, AP = PB and O,P- O0; P= = 0,0, = 7 =2 So, OX*= XC? + oc? 
2 2 => (12 +r)? = 122 + (24 -. r}? 
In right angle AAPO, ae dn 12? + 576 + 24g, 
=> /2r=576=> r=8 
O,A? = AP? + OP? 
2 : Radius of circle is 8 cm. 





2 = AP? +22 i 
42? =AP? +2 ' (10) JoinAE, ABand CD. Z CBE = Z CAE 
AP? = 42-22-12 (*- Angles on the same segment) 
ZCAE=21=50° zo 
= AP = 2/5, AB = 2AP = 443 Z AEC =90° T RES SIG) 
. ° B B e 2 
(7) Letradius of the circle with centre P , Q and R are respectively (+v Angles in a semi circle is a right angle.) = 
- Now in A AEC, l 
p. q andr. | ZltZAEC*Z2-180» 
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Lu Sum of -— ofa "m =| 80°} (16) Given: ZACE = 43? and ZCAF = 62°. 


50°+90°+ 72-180? InAAEC, ZAEC+ZACE+ZCAE=180° 
=> 22-40? » (3) => ZAEC+43°+62°=180° 
Also, ED || AC (Given) => ZAEC=180°-(62°+ 43°) 
^ £2°23 (Alternate angles) = 180? — 105? - 75°, 
40 2273 ie. 43-40? We know that opposite angles of a cyclic Muret are 
Hence, Z CED = 40*. l supplementary. 


"es AEDB is a cyclic quadrilateral. 
a= ZABF-180?-75?- 105° 


And ZBAE + ZBDE = 180? 
=> ZBDE = 180? —62? — 118° 
= c= ZEDF- 180? - ZBDE 
(straight angle) 
= 180°-118°=62° ` 
In AABF, b= ZBFA= 180° - (62? + 105?) 


| = 180?—167? = 13°. 
(17) Letthe centre of the circle be *O' and AB is the npn chord. 
AB = 10 cm, OA = 13cm 
OM L AB, OM = distance of chord AB from centre. 


As OM L AB, So M is the mid point of AB. 





" AM-MB-5cm 
Now in AAOM 
(11) r-2cm. AO? = AM? + OM? 
(12) AD=7cm, BE-5cm, cF- 3 cm OM? = 40? - AM? 
(13) JoinOC OM? = 13? -52 2169—25 = 144 


LONG ANSWER QUESTIONS: 


(1) Given: The centre of the circle is O (3, 6). and P (7, 9) isa 
point on the chord AB of the circle such that AP = PB, i.e., P 
is midpoint of the chord. 

Join OP and OA. 
Radius of the circle OA = 13 units. 
By distance formula: 





OCLCD . 22+23=90° 
OC=OA .. 21=30° 

Now, 21+22=90° [angle is semi circle] 
Z 2=90°-30°=60° 2 73-230? 

In AACD, ZACD*ZCAD *Z4-180? 





=> £4=30° | | | 
In ABCD, Z3-Z4'^  ..BC-BD. 
(14) 4/10cm; - | Bine OP = (3-7) «(6-9)' 
Hint. Join OA, OB and OP. 2 5 
OA LAP, OB L BP. => OP= y(-4)" +(-3) 
In AOAP, ZOAP = 90°, OP? = OA? + AP? = 52 + 12? = 169 = OP=16+9 
=> OP-13cm. 


=> OP= 25 = 5 units. 


In AOBP, ZOBP = 90°, BP? = OP? - OB? = 132-32 = 160 
We know that a straight line drawn from the centre of a 


=> BP= 4/10 cm circle to a chord is perpendicular to the chord. 
(15) The sides are 18, 24, 30. Thus, ZOPA = 90° 
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(2) Let AB and CD are two parallel chords. 
Draw .L OM from centre O to AB and extend it to N. 
As AB | CD, ON LCD 


Now AM => AB - AM - -x8- 4m 


CN z = CD - 1x6, CN-3em 


2 

Given that MN = 1 cm 

Let radius OA = OC = x cm and OM - y cm 

From AOAM, O4? = AM? + OM2 
y-442 . 

From AOCN OC? - C? + ON2 
y 232 (x+ 1)? 

WP ee 
4 +x? =32 + (x+ 1)? uL 
(x + 1)? 23-42-32 
(x+1+x)(x+1-—x)=16~9 
=> 2x+1=7 > 2x=6 > x=3 
y-42-3?  .From(1) 
y1-25 

=> y= 425 => y=5cm 

*. Radius = 5 cm 


(3) AD and BD are tangents from an external point D to a circle 


with centre O. 
=> AD=BD 


In AADB, we have AD = BD [from above] 





ZDAB = ZDBC 

[Since these are angles opposite to equal sides ofa ttangis] 
180°= ZADB+ ZDAB+ ZDBA 

= 80?-- ZDAB- ZDBA = 180°. 

So, ZDAB+ZDBA = 100° 


= ZDAB = ZDBA = 50° 

OA LAD [:. The radius ofa circle is perpendicular 
to the tangent through the point of contact] 
= ZOAD=90° 


ZOAB = ZOAD - ZDAB = 90? — 50° = 40° 
In AOAC, we have 

OA-OC 

ZOAC = ZOCA 


[Radii of the same circle) 
[ Zs opp. to equal sides] 


(4) 





But ZAOC -140? 
= ZOAC+ ZOCA = 


= 180° -— ZAOC = 180° —140° = 40° 


= ZOAC=ZOCA=20° 

Now, ZCAB = ZOAC+ ZOAB = 20° + 40? = 60°. 

As PQR is an equilateral triangle, hence PS will be 
perpendicular to QR and will divide it into 2 equal parts. 
ZP & ZS will be supplementary so 


ZS= 120° and ZQSA = ZRSA = 60°. 
. T 
PA=PQcos30° and OA - OQ sin30* - > 





= AS-OA-- andPA=PO+0A=r+ 7 


r 








Hence: PO PA di d 
ence, = = = 
cos30°  J3 ar 
2 


In AQAS, AS- QScosó0* > QS= v "t 


In As QAS and RAS, 


Since AQ - AR, AS is common nand ZQAS - ZRAS - 90? 
So, QS - RS. 


-. Perimeter of PQSR = 2(PQ QS) = (V3 +1)r 


(5) (a) Since A,B,C, D are four points on circle having centre 


O and AC and BD intersect at O. 


So, OA = OB = OC = OD. Since EA is tangent at A, 
OA LEA. 


In A AOB, OA = OB = ZBAO = = ZABO. So, it is 
isosceles. 


Similarly, ADOC is also isosceles 
ZABD = ZCAB = ZBDC = ZACD. 
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From right angle AEAC 
ZACE 790-32 - 58? (D Inthe figure, 
ZACE is ZACD = ZABD. 
So, ZABD = 58? 

(b ZAOB =ZDOCand ZAOB+ ZOAB + ZOBA = 180° 
=> ZAOB +2 x 58=180 — ZAOB= 180-116 
= ZAOB = 64°= ZDOC 
ZAOD = 180— ZDOC = 180 - 64 
So, ZAOD = 116°. 


(6) Here AB and AC are two equal chords of a circle with 
centre O. 





=> x=3ky=4k2z=5k 
In cyclic quad. ABCD, the side BC is produced to Q 
ZA= ZDCQ=x 
[.. Ext. Z ofa cyclic quad. is equal to its int 
opp. <] 
Also,in ACDQ, the side QD is produced to A 
ZADP=x +z 


[.. Ext. Z ofa Ais equal to the sum of its two 
interior opposite Zs] 





Now, in AADP 
ZA+ ZADP + ZAPD= 180? 
Centre O lies on the angle bisector of ZBAC. [.. sum of Zs ofa A= 180°] 
^ Xx+(x+z)+y= 180° 
Also BP | 4B 6 | => 2xtytz-180? 
PC AC 6 sh vd => 2(3k)+4k+5k=180° 
[.. Internal bisector of an angle divides the opposite => 6k+4k+5k=180° 
sides in the ratio of the sides containing the angle] => ISk=180°;k=180°+15=12° 
= BP=PC X=3k=3x 12=36° 
Nowif OP=xcm - y =4k=4x 12248? 
then AP = O4 - OP - (5-x)cm - ane am ISSEY 
Now in right AOPB ; © 2 a 
PB? $2 — xe Qe (1) Ái ivdw ecco d'RAC 
Also in right AAPB, PB? = AB? - AP? ZDAC=33° 
=6*-(5 -xy nasus (2) Now ZDBC = ZDAC 
From (1) and (2), we get [Angles in the same segment of a circle are equal] 
52 x2 =62-(5-—x)? => ZDBC=33° [Ue ZDAC =33° 


Ü 


25-x2236-(25- 10x * x2) 
= 25-x*=11+10x-x2 


=> 10x=14 Ur pem 
10 


Now PB? «52 — x? = 25 (1.4? = 25 — 1.96 = 23.04 


=> PB-42304-48 . 
Hence BC =2PB=2 x 4.8 49.6 cm. 
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|. 296. EE | 
Again ZBAC = 66N ZACB- 80N 
^. ZABC-180N (BAC + ZACB) 
= 180N5 (66N+ 80N= 180N5 146N 
=> ZABC=34N 
`~ BI isthe bisector of ZABC 
^ ZIBC-17N 
Now ZDBI = ZDBC + ZIBC =33N+ 17N- 50N 
Again ZADB= ZACB 
[Angles in the same segment ofa circle are equal] 
ButZACB-80N (Given) 
ZADB - 80N 
Now, in AIBD, 
ZBID - 180N$ ( ZDBI+ ZIDB) 
= 180N5 (SON+ ZADB) 
= 180N5 (SON+ 80N = 180Ns 130N- 50N 
Hence (i) ZDBC=33N 
(ui) ZIBC=17N 
(ii) ZBID- 50N 
(9) Given: A AABC right <d at AC is the hypotenuse BD L 
AC. 
Toprove. (i) ACBAD-AB? 
(ii) ADà CD= BC? 
Proof: 
(i) | Drawcircle circumscribing ABDC. 
BC is the diameter because ZBDC = 90N 


(11) 





. 
oF? 


7 
LI 
^. . 
"net 


In AABC, ZABC = 90N 


AB LBC 
AR is a tangent and ADC is a secant 
So, AC à AD AB? ................- (1) 
Also, AC ñ CD - AC (AC $ AD) 
- AC? s AC ñ AD 
- AC? 5 AB? [From (1), ACAAD =AB?] 
[By pythagoras theorem] 
-BC? 


Hence, AC ù AD =AB? 
and ACn CD- BC? 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 


for Standard 10 


(0) ZPST= ; (Reflex ZPOT) [Angle at the circumference is 


i of angle at the center] 


— ZPST 7i (360% 140N — 110N 





ZTOQ 7 180N5 140N- 40N [Linear pair] 
In ASPR, ZSRP= 180Ns (110N+ 45N — 25N 
= In AOTR ZOTR= 180Ns (40N+ 25N — 113N 
Quadrilateral PSTQ is a cyclic quadrilateral 
-. ZTQP 7 180N5 110N- 70N 
= RQT=180N$ 70N- 110N [linear pair] 
^. ZRTQ= 180Ns (25N+ 110N =45N 
Given a quadrilateral ABCD which circumscribes a circle 
with centre O. 


We need to prove that 

Z AOB + Z COD = 180Nand Z BOC + Z AOD - 180N 
Let the sides AB, BC, CD and DA of the quadrilateral 
ABCD touch the circle at the points P. Q, R and S 


respectively. Mark the angles at O as shown in the 
adjoining figure. 


In AOAP and A OAS, 
OA 7 OA, OP - OS (radii) 

and AP=AS (lengths of tangents) 
AOAP = AOAS (by SSS rule of congruency) 
SISSE O — us (1) 

Similarly 73274  — ..... (ii) 
Z5= Z6 ii 


and Z7=Z8 





But 21+ 22+ 23+ 24+ 25+ 764 27+ Z8= 360N 
(sum of angles at a point) 
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(12) 


=> 2(Zl-*Z4-Z5-Z8)-360? | 
[using (i), (ii), (iii) and (iv)] 

=> (21+28)+(24+2Z5)=180° 

= ZAOB +ZCOD=180°. 

Similarly, ZBOC + ZAOD= 180° 

We need to show that an inscribed angle is equal to the 

half of the corresponding central angle. In order to do this 

we have to consider all possible cases that may happen 

for an inscribed angle. 

Case 1: One of the angle sides passes through O. 

Let's denote the degree measure of ABC as x. Then we 

need to show that the degree measure of AOC is 2x. 

Indeed, the triangle AOB is an isosceles one, therefore 

the degree measure of BAO is x. From the theorem 

regarding the sum of angles in a triangle it follows that 

m Z BOA = 180°- 2x 


But angles BOA and AOC are supplementary angles, so 
m Z AOC -180*(180? -2x) 2 2x | 
Case 2: O is between angle sides. 


Let's denote the degree measure of ABC as x again. And 
let's denote the degree measure of OBC as y. Since the 
triangle BOC is an isosceles one and from the theorem 
regarding the sum of angles in a triangle it follows that 


m Z BOC -180?-2y i 


A 


B 
By the same reasoning we have that 
m Z AOB -180? - 2(x - y) 
360° =m Z AOC+m Z COB-- m Z BOA 
m Z AOC = 360? - (180? — 2y) - (180° - 2(x — y)) = 2x 


Case 3: Both sides ofthe angle are on the same side from O. 
C 


(13) 


(14) 





If we denote the degree measure of ABC as x and that of 
CBO as y then the degree measure of ABO is x+y. Following 


the same pattern of reasoning as the one for the previous 
two cases we have that 


m Z COB 2-180? -2y , m Z AOB 2180? - 2(x + y) 
m Z AOC = m Z COB -m Z AOB 
= 180? - 2y(180? - 2(x + y) = 2x 
Joint OT, OP and OA. Draw OM LAB. OT L PT 





Also,OP?=PM2+OM2 | | (2) 
From (1) and (2), PT? + OT? = PM2 + OM2 
PT? + OT? = (PA + AM}? + OM? 
' PT? + OT? - PA? + AM? + 2PA.AM + OM2 
PT? + OT? =PA? + 2PA.AM + OA2 
PT? =PA? + 2PA.AM 


OP? = PT? +OT? (1) 


[* OT=OA] 
PT?-PA?-PAAB _ [-: OM bisects 
AB] 
PT? - (4 -4x5 
PT?-36 
PT =6cm. 


Let OP meet the circle at Q. Join AQ. As OP is equal to the 

diameter of the circle and OQ is radius, so O0Q=QPi.e.Q 

is mid-point of OP. Since PA is tangent to the circle at A 

and OA is its radius, OA L AP i.e. ZOAP = 90° 

In right triangle OAP, Q is mid-point of hypotenuse, 
AQ=0Q=QP 


Also OA - OQ (radii of same circle) 
=> OA-0Q-AQ- AOAQis equilateral 

=> ZAOQ=60° 

=> ZAOP=60°. 


In AOAP, ZOPA + ZAOP + ZOAP = 180° 

= ZOPA+60°+90°= 180° => ZOPA=30° 

=> ZAPB=60° (~<. OP is bisector of ZAPB ) 
Also PA = PB => ZPAB= ZPBA. 

In APAB, ZPAB + ZPBA + ZAPB = 180° 

=> 2ZPAB+60°=180°=> ZPAB=60° 

= triangle ABP is equilateral. 
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p T" i dicular to 
[Hint. OP 1 PQ because tangent is perpen ji 
" radius through that point. In AOPQ, ZOPQ - 90N By 


PO! c0! s OF = 122s 
PQ? - OQ? ; OP? = 12? s 54-119. ] 


y P : "rv A ! 

AUN mx e S patie, beo 
^- 8 AEF, Mj Á , m» 4 E "e 
à ` " w. - ha'a >t A 





(1) (c) Applytherule, AEñEB=CE nE . : : ; 
=> 24n32-16nED 7 (10) (b) Exterior angle of a cyclic quadrilateral is equal to its 
` ED=4.8cm. interior opposite angle. 


. ZBAC - ZDCA and proceed. 


(11) (b) [Hint. OP LPT, OQ 1 QT. 

In quad. OPTQ, ZPOQ + ZOPT + ZPTQ+ ZOQT 
=360N 
e => 110N+ 90N+ ZPTQ + 90N- 360N— Z PTQ — 70N 
B 

(12) (c) 

(13) (c) Tangents drawn toa circle from an external point are 
equal. 

A » (14) (b) © ADEFisa parallelogram. 

(ii) ZFAD=30Nand 


a d The mid point of th ZOAD- ZOBA 
mid point of the equal chords are equi-distant ; 
from the centre of the circle. The locus of such points (angles opposite to oqnl sioe) 


is a circle with same centre O. (15) (b) @ APBCisacyclic quadrilateral. 
(4) (b) Side of the regular hexagon inscribed in a circle of (i) ZABC isan angle in a semi circle. 
radius r is alsor, the perimeter is 6r. (ui) ABQC isa cyclic quadrilateral. 


(16) (a) Join OC. 


(c) | 
OC is the radius and PT is the tangent to circle at 
© b A point C 
= IDCLPT 


C is the mid-point of AB so that AC = 12 
AO, = 37 and AO, - 20 i B 


CO; = 4372? -12? - 35; 
CO, - 429? -12? =16 
7. O, O,=35+16=51 
() (a) (8) (a) P 
(9) (d) 





given ZACP =118° 
LACO = ZACP - ZOCP 
=118°~90° 
LACO = 28° 


Since O is the circumcentre, thus O4 = OC (radius) 
ZOAC = ZOCA 
X =28N 
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MORE THAN ONE CORRECT: 


(1) (a,b,c,d) (2) (a,b,c) (3) (ab,c) (4) (a,d) 


PASSAGE BASED QUESTIONS: 





() (b) 





AB = 6 cm, CD = 8 cm. OM = 4 cm 


AM = 7x (AB)= +x (6)=3cm 


In AOAM, ` 


By Pythagorus theorem, 
OA?-OM?* AM?" ^ - i 


OA = V16 +9 = 5cm. 
radius = OA = 5 cm. 
3 » = 

(2) (a) CN eps i 


In ACON, nme 

By Pythagorus theorem, 
(OC. - (ON + (CN 
(ON)? - (OC. - (CN)? 


| ON- Ms)? -(4 =3cm 


ASSERTION & REASON: 





AU 


0 (9, 


(OAY - (AB + (OB) 
(AB)= 425-9 =4cm. 


Both Assertion and Reason are correct. Also, Reason 


is the correct explanation of the Assertion, 


(2) (c) angle+40°= 














180° 
angle = 180? — 40? = 140°. 


(3) (a) 


(0 (A)>1,t (Bs (Ort (D) p 


l l 
= —x PQ = —(8)=4cm. 
PY 2 PQ 2) 


Now, By Pythagorus theorem, 
(OP? - (OY - (PY) 


OY = sr - (4)? 23cm. 


Now, A PXY and A POY are similar 


PX-XQ- P em. 


OP = radius = 5 cm. 


HOTS SUBJECTIVE QUESTIONS: 


(1) Letthe line QR intersects the bigger circle at S. Join PS. 


O is the mid-point of PQ. 
['- PQ isa diameter of the bigger circle] 





QR is a tangent to the smaller circle and OR is a radius 
through the point of contact R. 


OR .L QR. 2 OR 1 QS 
Since OR is | to a chord QS of the bigger circle 
QR=RS 


[ - perpendicular from the centre to a chord 
bisects the chord] 
= Risthe mid-point of QS. 


^. InAQSP, O is the mid-point of PQ and R is the mid-point 
of QS. 
OR = 2 PS 
2 
[Since segment joining the mid-points of any two sides of a 
triangle is half of the third side] 
=> PS=2OR=2x8cm=l16cm. 
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Q) 


(3) 


From right AOQR, OR? + QR? = 992 


= QR = 0Q?-or? = (13? - (8)? | 


= J169— 64 = V105 
RS-QR- Jj05 


2 
PR? = RS? + pg? = 162 *(Vios)' 


=> PR? =256+105=361 = PR =19 


AS and AT are two tangents from A, so, AT = AS. Join O 
and S. Since AB is tangent at S and OS is radius 
= OS L ABand OS- OT 


BS and BR are two tangents from B. So, BS = BR and since 
OS and OR are radius of the same circle, 
= OS-OR 


Therefore, OA and OB bisect angles SOT and SOR 
OR and OT are radii and PR and PT are tangent at R and T 
respectively. 
So, ZORP = ZOTP = 90? and ZAPB = 40? = ZTPR 
So, in quadrilateral PROT — 
ZORP + ZTPR + ZOTP + ZROT =360°. 
So, 90° +40° +90° + ZROT =360° = ZROT - 140°. ; 
Let ZSOR = 2a and ZSOT = 2p and OB and OA are 
respective bisectors, so, Z ROB = ZBOS = a. and ZSOA = 
ZAOT - p. 
ZAOB = ZBOS + ZSOA - a.« p. | 
ZROT = ZSOR -ZSOT = 2a. 2p =2 (a+ B) = 140° 
= at B 770? = ZAOB. So, ZAOB - 70*. 
In right angled ABAC, | 
BC? = 152 202 or BC -25 
Let BD =x, and DC 7 x; 
In right angled AADB, 


AB2 = x? +AD? 


or 152= x? - AD? =225 (i) 


OTT ARR ete SUFRE: 
vol B We SUM MUS W. Ae Wn 
La MNT ONY War Mp M y 
SATIN EN DAR RANA 
d MG LU 





COM ony 
j ^ ote a) Late PAST ULL 
ANAL * A TE we D 


n right angled AADC, 
AC? = DC? + AD? 


= 20?= x2. AD? (ii) 
xi +X2 =25 -- (ii) 
Subtracting (i) from (ii), 
— 400-225 = x-xj 9 (x2 -xi(X2 * xj) or 


1752 (x? -x1)x25 


—x,-x,-7 (iv) 


Adding, (iii) & (iv), we get, x0 216 & x, =9 





Using x,, X» in (ii), we get, 400 = 256+ AD? > AD =12 


In AADB, using the formula for inradius 


l 
Aiei 7731 XAD 5X9x12 2 
pce = 
| S^ (AB«-BD«AD 15-1249 
2 
Where S is semi-perimeter 
l 1 
7XX, XAD —-Xl6x12 [x2 
In AADC, r) = As =4 
| a 20+12+16 
| 2 


“Ty T2 =3+4=7& b= =] 


In APQR, PQ? = QR? 4. pg? 


= PQ = Jn +1)? «(rn -n)? 2472442 = J50 
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(5) 


Since angle between the radius and the tangent is 90°, i.e. 
ZOCT - 90? 
ZOCA = ZOCT - ZACT 
= 90? — 48? — 42? 
and OA -OC- OB 
=>  ZOAC-ZOCA -42? 
[Angles oppesite to equal sides are equal] 
In AACT, exterior ZCAB = ZACT + ZCTA 
=> 48°+36°=84° 
ZOAB = ZCAB - ZOAC 
=> ZOAB =84° -42° =42° 
=> ZOBA=ZOAB=42° 
In isosceles AAOB, 
ZOBA + ZOAB+ ZAOB= 180° 
= 42°+42°+ ZAOB=180° 
=> ZAOB=180°-84°=96°. 
Hence, the angle subtended by AB at centre is 96°. 
Let OP meet the circle at Q (fig.). 


[Radii of the same circle] 


"d 


B 
Weare given : OP = diameter = 2r 
= OP=0OQ+OP = 2r=r+QP 
=> QP =r 
^. Q is the mid-point of OP. 
Now AP is tangent at A and OA is radius = OA L AP 


-. A OAP is right triangle at A = 90? and Q is mid-point of 


€ = ZOCB=40° 








hypotenuse OP. 
AQ =0Q=0A 
AOAQ is equilateral 
=> ZAOQ- 60° 
Z APO = 180? —90? — 60° = 30° 
Z APB 72 Z APO 72 x 30 — 60? 
Also; PA+ PB 
=> ZPAB-ZPBA 
Now in A APB, we have 
Z APB + Z PAB + Z PBA = 180? 
= 60°+2ZPAB= 180° => Z PAB=60° 
Z PAB = Z PBA = Z APB = 60° 
A APB is equilateral 


(6) Join BC, BO and CO. 


ZOBP=90° 
[-.. Tangent to a circle is L to the radius through 
the point of contact] 





ZOBA = 90? — 60? = 30°. 
Now ZACQ = ZCBA 
[Zs in the alternate segment] 
ZCBA - 70? [^ ZACQ=70°} 
ZOBC = ZCBA - ZOBA = 70? - 30? = 40? 
In AOBC, 
OB=OC 
ZOBC= ZOCB 
[^ ZOBC=40° } 
ZBOC = 180? — (40? + 40°) = 100° 


Again ZBAC = 3 ZBOC 
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[.. Angle subtended by an arc at the centre is 
double the angle subtended by the same arc at the 
circumference] 


=> ZBAC- = *100°=50° 


Again ZOBT = 90° 


[^ Tangent to a circle is -L to the radius through the point 





of contact] 
ZCBT = ZOBT - ZOBC = 90° 40? = 50° 
Similarly, ZBCT = 50° 
In ABCT 
ZBTC = 180°—(ZCBT + ZBCT ) 
= 180? — (50? + 50°)= 80° 
Hence ZBAC =50° and ZBTC = 80? 
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A he of the aims of the studying Geometry is to acquire the skill of me CRM i accurately: You havelearai Row È 
to construct geometrical figures namely triangles, quadrilateral and circles with the help of ruler and compasses. You 
have constructed angles of 30°, 60°, 90°, 120° and 45°. You have also drawn perpendicular bisector of a line Pee and 
bisector of an angle. : 

DIVISION OF A LINE SEGMENT: 

In order to dividea line segment internally ina given ratio m : n, bas both m and nare positive _ 
integers, we follow the following steps : x BR, SUA Am- 

Steps of construction: Amt 

(i) Draw a line segment AB of given length by using a ruler 

(ii) Draw any ray AX making a suitable acute angle with AB. 

(iii) Along AX draw (m * n) arcs intersecting the rays AX at 


X 






A4, Ao, enne T — , A m+n Such that AA, 
= Ay Ag 7 ........ Asit Pape: 
A m P n B 
(iv) Join B A nen 


(v) Through the point A,, draw a line parallel to A nen B by making ZAA nP = LAA man B. 
Suppose this line meets AB at point P., 


The point P so obtained is the required point which divides AB internally in the ratio m:n. 
lnscn OEC ccc m c CC C CC C CÓ CC C CCC CC C" [cC —————'———————ÓÁÓOODÓ DOO DMEILELLCOSBBPÓOIDIQEDPBÉPEBBÉRIENÉEEDOIUEIRQÁGRIUIUR,VPILIÁsÁIAciEeííovóeoÉ PL c eg 
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Divides a line segment of length 12 cm internally In the ratio 3 : 2. 


Steps of construction : 
(i) Drawa line segment AB = 12 cm. by using a ruler. 


(iv) Draw a ray making a suitable acute angle Z BAX with AB. 
(iii) Along AX, draw 5 ( = 3 + 2) arcs intersecting the rays AX at A, A5 ,A4.A4 
and A, such that 
AA, = AJA, = A3À4 = A,A; = A4As 
(iv) Join BA. " 
(v) Through A, draw a line AP parallel to A,B by making ZAA,P= Z AAB, intersecting AB at point P, 
The point P so obtained is the required point, which divides AB internally in the ratio 3 : 2. 





Alternative method for division of a line segment internally In a given ratio : 

Use the following steps to divide a given line segment AB internally in 

a given ratio m : n, where m and n arc natural numbers. 

Steps of construction : 

(i) Draw a line segment AB of given length. 

(ii) Draw a ray AX making a suitable acute angle Z BAX with AB. 

(iii) Draw ray BY, on opposite side of AX with respect to AB, parallel to 
AX by making an angle Z ABY equal to Z BAX. 

(iv) Draw arcs intersecting the ray AX at A,, A. ,.......... , À w and ray BY 
at By, B, ,.......... , B such that 


AA, = 4A =~... = Am-14m = BB, = BB) =... By By 


(v) Join A „Bp. Suppose it intersects AB at P. 
The point P is the required point dividing AB in the ratio m : n internally. 








Divide a line segment of length 6 cm internally in the ratio 3 : 4. 


Steps of construction : 
(i) Draw a line segment AB of length 6 cm. 
(ii) Draw a ray AX making a suitable acute angle Z BAX with AB. 
(iii) Draw a ray BY parallel to AX by making Z ABY equal to Z BAX. 
(iv) Draw three arcs intersecting the ray AX at A,, A>, A; and 4 arcs 

intersecting the ray BY at B,, B», B4, B4 such that 

AA, * AjÀ;  AjA,7 BB, = B,B, = BB, = B4B,. 

(9 Join A,B,. Suppose it intersects AB at a point P. 

Then, P is the point dividing AB internally in the ratio 3 : 4. 
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CONSTRUCT IONS OF A TRIANGLE SIMILAR TO A GIVEN TRIANGLE : 
soina eee 


Scale factor: 


The ratio m : n of the side of the triangle to be con- 

structed with the corresponding sides of the given tri- 

angle is known as their scale factor. 

Steps of construction when m<n: 

(i) Construct the given triangle ABC by using the given 
data. 

(ii) Take any one of the three side of the given triangle 
as base. Let AB be the base of the given triangle. 

(iii) At one end, say A, of the base AB draw a ray AX 
making a suitable acute angle with AB below the 
base AB. 


(iv) Along AX mark n points A),A2,A3, —" , A4 such 
that 


(vy) Join A,B. 
(vi) Draw A „B' parallel to A,B which meets AB at B'. 
(vii) From B', draw B'C' | BC meeting AC at C'. 

Triangle AB'C' is the required triangle each of whose 





th 
m 
sides is m) of the corresponding side of A ABC. 





Steps of construction : 


Construct a A ABC in which AB = 5 cm, BC =6 cm and AC =7 cm. Now, construct a tr:angle similar to A ABC such that each 
of its sides is two-third of the corresponding sides of A ABC. C 


(i) Draw a line segment AB = 5 cm. 

(ii) With A as centre and radius = 7 cm, draw an arc above AB. 

(iii) With B as centre and radius = 6 cm, draw another arc, intersecting 
the arc drawn in step(ii) at C. 

(iv) Join AC and BC to obtain A ABC. 

( Below AB, draw a ray AX making a suitable acute angle with AB on 
opposite side of C with respect to AB. 

(vi) Draw three arcs (greater of 2 and 3 in 2/3) intersecting the ray AX 
at Aj, A, A, such that AA, = AjA, = A,A}. 

(vii) Join A,B. 

(viii) Draw A,B' || A,B, meeting AB at B'. 

(ix) From B', draw B'C' || BC, meeting AC at C', 

ABC is the required triangle, cach of the whose 





ne ema mm eee ns ens seme Ma ces ace Drs GRE er EE E E ams — au — cs e e — t — e — en e os we — an ms 


(i) Construct the given triangle bi using the given data. 

(ii) Take any one of the three sides of the given triangle 
and consider it as the base. Let AB be the base of 
the given triangle. 
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(tli) At one end, say A, of base AB draw a ray AX making a suitable acute angle with base AB. on the opposite 
side of the vertex C with respect to AB, 





(iv) Draw ares (large of m and n) intersecting the ray AX at A), A, A, ......... Ag such that AA, = A4A, = .........= A 
(9 Join A, to B 

(vi) Draw a line through A,, parallel to A,B, intersecting the extended line segment AB at B'. 

(vii) Draw a line through B' parallel to BC intersecting the extended line segment AC at C" 

(viii) A AB'C' so obtained is the required triangle. 


m- 1Am: 





Draw a triangle ABC with side BC = 7 cm. ZB = 45°, ZA = 105°, 
Construct a triangle whose sides are (4/3) times the corresponding 
side of A ABC. 


Steps of construction : 
(i) Draw BC = 7 em. 


(ii) Draw a ray BX and CY such that < CBX* 45? and 
Z BCY = 180? - (45? + 105?) = 30° 

Suppose BX and CY intersect cach other at A. A A BC so obtained is 

the given tnangle.. 

(iii) Draw aray BZ making a suitable acute angle with BC on opposite 
side of vertex A with respect to BC . 

üv) Draw four (greater of 4 and 3 in 4/3) arcs intersecting the ray BZ 
at B,, B}, By, B4 such that BB, = B,B, ~ BB, = B,B,. 

(9 Join B, to C and draw a line through B4 parallel to BC, intersect- 
ing the extended line segment BC at C*. 

(M) Draw a line through C" parallel to CA intersecting the extended 
line segment BA at A’. 
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CONSTRUCT ION OF TANGENT TO A CIRCLE : 


(a) To draw the tangent to a circle at a given point on it, when 
the centre of the circle is known: 
Given : A circle with centre O and a point P on it. 
Required : To draw the tangent to the circle at P. 
Steps of construction : 
(i) Join OP. | 
(ii) Draw a line AB perpendicular to OP at the point P. 

APB is the required tangent at P. 





Draw a circle of diameter AB —6 cm. with centre O. Through A or B draw tangent to the circle. 





Given : circle of diameter AB with centre O. 


Required : To draw tangent to the circle at B or A. 
Steps of construction : 


(i) With O as centre and radius equal to 3 cm. (6 +2) draw a circle. 
(ii) Draw a diameter AOB. 


(iii) Draw CD L AB at B. 
So, CD is the required tangent. 





(b Todraw the tangent to a circle at a given point on it, when the centre 
of the circle is not known. 


Given : A circle and a point P on it. 

Required : To draw the tangent to the circle at P. | R 

Steps of construction : 

(i) Draw any chord PQ through P and join P and Q 
Q to a point R in major arc PQ (or minor arc PQ). 

a line AB such that 

(ii) Draw Z QPB equal to Z PRQ and on oppose 
side of R with respect to chord PQ. . 

The line APB will be a tangent to the circle at P. 





Draw a circle of radius 4.5 cm. Take a point P on it. Construct a tangent at the point P without using the centre of the circle. 
Write the steps of construction. 


SOLUTION: | 7 B " 
Given : A circle of radius 4.5 cm. P is a point on the circle. 
Required : To draw a tangent to a circle at P. 
Steps of construction : 
(i) Draw a circle of radius 4.5 cm. 
. (ii) Draw any chord PQ through P from the given point P on the circle. A p B 
(iii) Take a point R on the circle and join PR and PQ. 


‘ (iv) Aline AB through the point P, such that Z QPB = < PRQ and on opposite side of chord PQ with respect to point R, 
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(c) Todraw the tangent 


(i) Join OP and bisect it. Let M be the mid point of OP. 
(ii) Taking M as centre and MO as radius, draw a circle to intersect 
the given circle in two points, say A and B. 


(iii) Draw rays PA and PB. These are the required tangents from P to 
given circle. 


(i) Draw a line segment OP of length 6 cm. n 


SORTON] > 
Given : A point P is at a distance of 6 cm. from the centre ofa circle or radius 2.5 cm. 
Required : To draw two tangents to the circle from the given point P. 
Steps of construction : 


(ii) With centre O and radius equal to 2.5 cm, draw a circle. 

(iii) Bisect OP. Let M be mid-point of OP. Å 

(iv) Taking M as centre and MO as radius draw a circle to b l 
intersect the given circle in two points, say A and B. 

(v) Draw rays PA and PB. These are the required 


(d) To draw tangents to a circle from a point outside it (when its centre is not known) 
Given : A circle and a point P outside it. 
Required : To draw tangents from a point P outside the circle. 
Steps of construction : 
















(i) Draw a secant PAB to intersect the circle at two points A and B. 
(ii) Produce AP to'a point C, such that PA = PC. 
(iii) With BC as a diameter, draw a semicircle. s 
(iv) Draw PD L CB, intersecting the semicircle drawn in step (iii)at D. 
(v) Taking PD as radius and P as centre, draw arcs to intersect 

the given circle at T and T’. l ; 
nd PT' are the required tangents. 


circle. 


SOLUTION: ; | 
Given : P isa point outside the circle of radius 3 cm. 
Required : To draw two tangents to the circle from the point P, without the 
use of centre of the circle. 
Steps of construction : 
(i) Draw acircle of radius 3 cm. . . 
(ii) Take a point P outside the circle and draw a secant PAB, intersecting C 
the circles at A and B. i 
(iii)Produce AP to C, such that AP » Ch 
(iv) Draw a semicircle with CB as a diameter. l 
(v) Draw PD LCB, intersecting the semicircle drawn in step (iv)at D. 
(v) Taking PD as radius and P as centre, draw two arcs to intersect the circle at T and T’. 
(vi) Draw rays PT and PT ' which the required tangents. 
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1. Drawa triangle ABC with side ne = 8c cm. Z B -= = 45°, Z A= =75°. Construct a triangle: whose sides a (4/3; times the 
corresponding side of A ABC. des J coat a EEI SIET INST TY EN Ue yk SU rt 
Sol. Steps of construction : 
(i) Draw BC 7 8 cm. 
(ii) Draw a ray BX and CY such that Z CBX- 45? and 
Z BCY = 180? - (45? + 75°) = 60? 
Suppose BC and CY intersect at A. A ABC so obtained is the given triangle. - 





(iii) Draw a ray BZ making an acute angle with BC on opposite side of vertex A with respect to BC . 
(iv) Draw four (greater of 4 and 3 in 4/3) arcs intersecting the rays BZ at B}, B», B}, B, on BZ such that BB, = B,B, = B,B, 
=B,B,. 
v) Join B, to C and draw a line through B, parallel to B4C, oe the extended line segment BC at C’. 
(vi) Draw a line through C’ parallel to CA intersecting the extended line segment BA at A'. 
Triangle A'BC' so obtained is the required triangle. 


tpe qmm rene er qn Meta mmo ése cm tc mmm we den En, OPE mcg Wet mt aS p us dud T^ ORME T "e wc m^ es NEA at^ *2 eo Me 47773 hie am» om Co -— 
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2. Draw a circle of diameter 4 cm. with centre O. Draw a diameter AOB. Through A or B draw tangent to the circle. 


— — eee itu. ES Sw etude) 
< A wae 


SoL Given : Acircle with centre O. 
Required : To draw tangent to the circle at B or A. 
Steps of construction : 
(i) With O as centre and radius equal to 2 cm. (4 + 2) draw a circle. 
(ii) Draw a diameter AOB. 
(ii) Draw CD L AB at B. 
So, CD is the required tangent. 
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3. Draw a circle of radius 3 CENE Era no circle. Write 
| the steps of cc construction. : 


a 9 = -= — 
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Sol. Given : A circle of — 3 cm. P isa point on the citet. 
Required : To draw a tangent to a circle at P. 
Steps of construction : 
(i) Draw a circle of radius 3 cm. 
(ii) Draw a chord PQ, from the given point of the circle. 
(iii) Take a point R on the circle and join PR and PQ. 
(iv) Draw a line AB through the point P, such that Z QPB = Z PRQ 
and on opposite side of chord PQ with respect to point R. A P B 
(v) Thus, APB is the required tangent. 
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4. Draw a circle of radius 3 cm. From a point P, 7.5 em. apart from the centre of the circle, draw two tangents to the circle- | 


LLL — — ——— 
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Sol. Given : A point P is at a distance of 7.5 cm from the centre of a circle of radius 3 cm. 
Required : To draw two tangents to the circle from the given point P. 
Steps of construction : 
(i) Draw a line segment OP of length 7.5 cm. 
(ii) With centre O and radius equal to 3 cm, draw a circle. 
(iii) Bisect OP. Let M be mid-point of OP. 
(iv) Taking M as centre and MO as radius draw a circle to intersect 
the circle in two points, say A and B. 
(v) Join PA and PB. These are the required tangents from P 
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fice of its sides is third-fourth of the corresponding sides of AABC. Also prove your assertion. — PLE Ee 
L 
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Sol. Steps of construction : 

(i) Drawaline segment BC —5 cm. 

(ii) With B as centre and radius = AB — 6 cm, draw an arc. 

(iii) With C as centre and radius = AC 7 7.5 cm, draw another arc, 
interescting the arc drawn in step (ii) at the point A. 

(iv) Join AB and AC to obtain AABC. 

(v) Below BC draw ray BX, making an acute angle ZCBX. 

(vi) Draw four arcs intersecting the ray BX at B}, B», B4, B, such that BB, = BjB, = 
BjB, = B4B, 

(vii) Join B,C. 

(viii) Since we have to construct a triangle each of whose sides is third-fourth of the 
corresponding sides of AABC. Hence draw B,C’ | B,C. 





(x) From C’, draw C'A’ || CA, intersecting BA at point A’. Then A’BC’ is the required triangle. 
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6 Construct a triangle similar to a given equilateral APQR with side 5 cm such that each of its sides is 5 th of the corres online 
eS oi i ; 
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Sol. Steps of construction : 
(i) Draw a line segment QR = 5 cm 
(ii) With Q as centre and radius = 5 cm, draw an arc. 
(ii) With R as centre and radius = 5 cm, draw another arc intersecting the arc drawni in 
step (ii) at the point P. 
(iv) Join PQ and PR to obtain APQR. 
(v) Below QR, draw ray QX making an acute angle ZRQX. 
(vi) Draw seven arcs intersecting the ray QX at Qi Qo. Q7, such that 
QQ; = QQ, =Q,Q3= tenes =Q,Q, 
(vii) Join Q-R. 
(viii) Draw Q&R" || Q-R, intersecting QR at R’ 
(ix) From R’ draw R'P' || RP, intersecting the QP at P". 
We get required AQAB similar to APQR. 








an _ Construct a riang similar to a agiven yen triange / ABC with ts sides equal to d ; th of the corresponding sides of triangle ABC. 


Sol. Steps of construction : : A’ 
(i) Draw a ray BX making a suitable acute angle with BC on opposite side of A. 
(ii) Draw seven arcs intersecting the ray BX at X}, X», .......X7 such that 
BX = XX; 7 XX, 7 X4X,7 X,X, =X;X6=X6X7 
(iii) Join CX; and draw a line X7C’ parallel to XC 
intersects BC producted at C". 
(iv) Draw a line C’A’ parallel to CA to intersect BA producted at A’. B | 
Then A'BC' will be the required triangle. 
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2 
8. Constructa triangle ABC whose sides are e75 em, 7 em and ee em. Construct atriangle similar to ABC and with sides 5rd 


of the corresponding s sides of triangle, AABC. ' MASQ uut fu rhe 1 ee 
Sol. Steps of construction : 

(i) Take BC = 7.5 cm. With B as centre and radius 7 cm draw an arc. 

(ii) With C as centre and radius 6.5 cm, draw arc intersecting the arc drawn in step (i) at 
point A. Then AABC is the required triangle. 

(i) Draw a ray BX making an acute angle with BC opposite side of A with respect to 
BC. 

(iii) Draw three arcs intersecting the ray BX at X}, X, and X; such that BX, = X, X; = 
XX4. 

(iv) Join X4C. 

(vi) Draw C'A’ || CA. Then AA'BC'" is the required triangle. 
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(i) Draw a circle with centre O and radius 4 cm, | 

(ii) Draw a radius OA and produce it to P such that OP = 9 cm. X 
` (ii) Bisect OP at Q. 


(iv) With Q as centre and QP as radius, draw a circle to intersect the given circle at T 
two points and T’. 


(v) Draw rays PT and EI", | 3 UMEN. 
` Then PT and PT’ are the required tangents to the given circle from the point P. 
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Sol. Steps of construction : 

(i Draw acircle of radius 2.5 cm. Take a point P outside it. 

(iu) Through P draw a secant PAB to meet the circle at A and B. 

(iii) Produce AP to C such that PC = PA. Bisect CB at Q. 

(iv) With CB as diameter, draw a semi-circle. (centre Q) 

(v) Draw PD L CB, intersecting the semi-circle at point D. 

(vi) With P as centre and PD as radius draw an arc to intersects 
the circle at T and T’. 

(vii) Draw rays PT and PT’. 
Then PT and PT’ are the required tangents to the circle from P. 




















T5 T mu " Se, ine UN o gle in v 
q SUTLI 

; nv em MONA 

PA an d n 


g hei. wf isdra wn. Constr 


Sol. | oo of construction : 
(i) Draw line segments BC - 4 cm and AB = 3 cm perpendicular to BC. 
Join AC. ABC is the right triangle. 





(ii) Draw BD LAC 
(iii) Draw perpendicular bisector of BC, which intersects BC at E. 
(iv) Draw a circle with centre E and radius EB (or EC) clearly if passes through the point 
B, C and D. Now AB is the tangent to the circle drawn at B 
(v) With centre A and radius equal to AB, draw an arc intersecting the circle at F (other than the point B). 
(vi) Draw ray AF. 
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DIRECTIONS : Complete the following statements with an 
appropriate word / term to be filled in the blank space(s). 


1. 


2. 


P 


A unique triangle can be constructed when its three 
are known (sides, angles) 

If the radius of a circle is 4.5 cm, then the distance between 
two parallel tangents to the circle is ............... 

A triangle can be constructed when its two sides and 
angle is known. (included, any one) 

A triangle can be constructed when the sum of lengths of 
any two sides is ........... then the length of the third side. 

A line segment of 7 cm length has been divided externally in 
the ratio 5 : 3. Its steps of construction is given below : 





There are some blank boxes in the steps of constructions. 
Fill them, so that steps of construction will be completed. 


(i) Draw line segment AB = 7 cm 


(iii) Draw five arcs intersecting the rays AX at A), A5, A5, 
A, and A, such that AA; = A,A; =...... = AgAs 


(v) Through Ac, draw a line. 
ics | A,B, meea AB ae at P. 


"P — — = 
Y NE. Me eer m uh. 
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DIRECTIONS : Read the following statements and write your 
answer as true or false. 


l. 


2, 


By geometrical construction, it is possible to divide a line 
2+ Re :2- 4À 


By geometrical construction, it is possible to divide a line 


segment in the ratio 


l 
segment in the ratio J3 <p. 
A pair of tangents can be constructed from a point P to a 
circle of radius 3.5 cm at a distance of 3m from the centre. 


In the figure, if AA, = A,A, = A,A, = A,B, then mark the 
given statements as true or false. 
A 





B 


A,. Aa. > Aj 
(i) A, divides AB in the ratio 1:3 
(ii) A, divides AB in the ratio 1:3 
(iii) A, divides AB in the ratio 3 : 1. 





DIRECTIONS : Give answer in one word or one sentence. 


1. 


Divide a line segment of length 10 cm in the ratio of 3 : 5 
internally. 
A. X 





B 


Divide a line segment of 7 cm length externally in the ratio 


. of3:(v) 





P A 


Take a point P at a distance of 8 cm from the centre of a circle 
of radius 3 cm and from P draw two tangents PA and PB to 
the circle. Measure the lengths of each tangent. 

Draw a pair of tangents to a circle of radius 2.8 cm, which are 
inclined to each other at 60°. 

Draw a circle with centre O and radius 2.2 cm. Take a point P 
on it. Draw a tangent to the circle at the point P. 
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DIRECTIONS : Give answer in 2-3 sentences. 


1. Construct a AABC in which BC = 6.5 cm, AB = 4.5 cm and 
ZABC = 60°. Construct a triangle similar to this triangle 
whose sides are = of the corresponding sides of the tri- 
angle ABC. 

2. Draw a pair of tangents to a circle of radius 5 cm which are 
inclined to each other at an angle of 30°. 

3. 


Draw a circle of radius 3 cm. Take two points P and Q on one 
of its both sides extended diameter each at a distance of 7 
cm from the centre. Draw tangents to the circle from these 






two points P and Q. 
Ax “Long Answer Questi Reid 
PD - ^y 2n 
z "AS re AT TQUE 


DIRECTIONS : Give answer in four to five sentences. 


1. Draw a line segment AB of length 8 cm. Taking A as centre, 
draw a circle of radius 4 cm and taking B as centre, draw 
another circle of radius 3 cm. Construct tangents to each 
circle from the centre of the other circle. 


" J Constructions — ——— 
" - - hey - 


Í Mathematics | 
Construct a A ABC in which AB = 4 cm, BC = 5 cm and 
AC = 6 cm. Now construct a triangle similar to AABC such 
that each of íts sides is two-third of the corresponding sides 
of AABC. Also, prove your assertion. l 

Construct an isosceles triangle whose base is 8 cm and 
altitude 4 cm and then another triangle whose sides are 3/2 
of the corresponding sides of the isosceles triangle. 
Construct two tangents to a circle of radius 4 cm from a 
point on the concentric circle of radius 6 cm and measure its 
length. Also verify the measurement by actual calculation. 
Given a triangle ABC in which AB = 2.8 cm, BC = 4.3 cm and 
ZB = 90? . BD is the perpendicular from B to AC. A circle is 
passing through points B, C and D. Construct the tangents 


from A to the circle. 
Draw right triangle in which the sides (other than 
hypotenuse) are of lengths 3 cm and 4 cm. then construct 


a 
another similar triangle whose sides are 3 times the 


corresponding sides of the given triangle. 
Draw a circle with the help of a bangle. Take a point outside 
the circle. Construct the pair of tangents from this point to 
the circle. . 


EXERCISE 








DIRECTIONS : Answer the following questions. 


1. Constructa triangle ABC in which BC = 6 cm, ZA = 60? and 
altitude through A is 4 cm. [^ 

2. Constructa triangle ABC in which BC — 7 cm, ZA = 60? and 
median AT is 5 cm. 

3. Construct a cyclic quadrilateral ABCD in which AB = 3 cm, 
AD = 4 cm, AC=6cmand ZD = 60°. 


D 
(2 
4 cm 
A e 
3 cm 
B 


Find the mean proportional of two given line segments of 
lengths p cm and q cm. 


Construct a square whose area is equal to the area of a 
given rectangle ABCD. 


Construct a pentagon siimilar to the given pentagon 
ABCDE. Whose side corresponding to the side AB of 
pentagon ABCDEF is of length equal to the length of a 
given line segment XY. 


Let PQR be a right triangle in which PQ = 6 cm, QR = 8 cm 


and Z Q= 90°. QS is the perpendicular from Q on PR. The 


circle through Q, R, S is drawn. Construct the tangents from 
P to the circle passing through Q, R and S. 
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E E werner aera ETT 
: _ Exe ercise l 
FILL IN THE BLANKS : 
l. sides 2. 9cm 
3. included 4. greater 
S. (ii) Drawa ray AX making an acute ZBAX. 
(iv) Join A, to B, 


RUE / FALSE 








1. False 

2. True 

3. False 

4. (i) True (ii) False (iii) True 


VERY SHORT ANSWER QUESTIONS : 


1. Steps ofconstruction : 

(i) Draw a line segment AB = 10cm. 

(i) Draw a ray AX making an acute ZBAX. 

(iii) Draw 8 (3 5) arcs intersecting the ray AX at points 
A), A, A» Ay As, Ag, A, and Ag such that AA, = 
A, A, m... tt A7Avvili) 

(iv) Join Ag B. 

(v) Through A4, draw a line AP || AB, intersecting AB at 
P. 


The point P so obtained is the required point, which 
divides AB internally into the ratio 3 : (v) | 
Step of construction : 
(i) Draw the line segment AB = 7 cm. 
(ii) Drawaray BX making an acute ZABX. 
(iii) Draw 5 arcs intersecting the rays BX at points B, B», 
B4, B4 and B; such that BB, = BB, =....= B4B(v) 
(iv) Join BA 
(v) Through B,, draw a line BP || BA, intersecting BA 
produced at P. The point P so obtained is the required 
point, which divides AB externally in the ratio 3 : (v) 
3. Steps of construction : 
(i) Draw a circle with radius 3 cm and centre O. Take a 
point P outside the circle such that OP = 8 cm. 
(ii) Bisect OP at Q. 
(ui) With Q as centre and 
QP as radius, draw a 
circle which intersects 
the given circle at two 
points A and B. 


" 
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(iv) 





Brief Exp lanatione i : 
| < Selected Questions ; 





Join PA and PB. 
PA and PB are the required tangents. On measurement 
PA=7.4cm, PB=7.4cm. 


Steps of construction : 


(i) 


(ii) 
(iii) 


(iv) 


Steps of construction : 


(i) 


(ii) 
(iil) 


Draw a circle with 
centre O and radius = 
2.8cm 

Draw any diameter 
AOC. 

Construct ZBOC = 
60°, meeting the circle 
at B. 





At A and B, draw perpendiculars to OA and OB. 
respectively intersecting each other at point P. 
PA and PB are the required tangents. 


Draw a circle with centre O 
and radius 2.2 cm. Take a - 
point P on it. 

Join OP. 

Draw TT' perpendicular 

to OP at P. 

Then TPT’ is the desired 
tangnet to the circle at the 
point P. 





SHORT ANSWER QUESTIONS : 
Steps of construction : 


l. 


(i) Draw BC=6.5cm 

(i) Draw a ray BX making an angle 60° with BC 

(ui) With centre B and radius 4.5 cm draw an arc intersect- 
ing the ray BX at A. 

(iv) Join AC. Then AABC is the required triangle. 

(v) Drawaray BY making a suitable acute angle with BC 
on opposite side of ray AX with respect to BC 

(vi) Draw three arcs intersecting the ray BY at Y, Y^, Y, 
and Y, such that BY, =Y Y= Y)Y4 7 Y4Y, 

(vii) Join Y,C. 


(viii) Draw Y 4D parallel to Y ,C intersecting the BC at D. 


(x) 


Draw a line DE||AC intersecting BA at E. 
Then required triangle BDE. 
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Me rd T ME = 
(iv) Taking M as centre and MP as radius, draw a circle 
which meets the given círcle at A and B. Similarly taking 
N as centre and NQ as radius, draw a circle which meets 
the given circle at C and D. © 
(v) JoinPA, PB, QC and QD. 
PA, PB, QC and QD are the required tangents. 


LONG ANSWER QUESTIONS ; 
1. Steps of construction : 





2. Steps of construction: Y 





(ü Draw a line segment AB of length 8 cm. 

(i) With A as centre, draw a circle of radius 4 cm. 

(i) With B as centre, draw another circle of radius 3 cm. 
(iv) Draw the perpendicular bisector of AB. Let P be the 
mid-point of AB. 





Draw a circle with centre O and radius 5 cm. (v) With P as centre and PA as radius, draw a circle which 
(ii) Draw any radius OA. : intersects the circle with centre A at M and N; and the 
(ii) Draw a radius OB such that circle with centre B at R and S. 
. ZAOB = 180° - 30° = 150°. (vi) Drawrays BM, BN, AR and AS. 
Hé DumrAP GA acil HP ani wii niemeen These rays BM, BN, AR and AS are required tangents. 


2. ES 
other at point P. Thus PA and PB are the required Steps of construction : 


tangents such that ZAPB = 30° C 





Steps of construction : 
(i) Draw a circle with O as centre and of radius 3 cm. 
(i) Draw a diameter ST and extend it to both the sides to P 
and Q such that PO = OQ =7 cm. 
(iii) Draw perpendicular bisectors of PO and OQ. Let M 
and N be the mid-points of PO and OQ respectively. 
=< 





Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 









(i) Drawa line segment AB = 4 cm. 
(ii) ^ With A as centre and radius = 6 cm, draw an arc above 
AB. 


With B as centre and radius * 5 cm, draw another arc, 
intersect the arc drawn in step (ii) at C. 
(iv) Join AC and BC to obtain AABC. 
(v) Below AB, draw a ray AX making an acute angle with 
AB. 
Draw three arcs intersecting the ray AX at points A,, 
Ay A, such that AA, = A, A, =A, A, 
(vii) Join A,B. 
(viii) From point A,, draw A,B'| A, B meeting AB at B’, 
(ix) From B’, draw B'C | BC, meeting AC atC’. 
AB'C' is the required triangle. 
Justification : In AABC, BC || B'C', 
ZBAC = ZB'AC' and ZABC = ZAB'C' 
So, AABC ~ AAB'C' 
,B'C AC' AD' 2 
"BC AC AB 3 
Steps of construction : 
(i) Drawa line segment AB =8 cm. 
(ii) | Draw perpendicular bisector PP’ of AB, which intersects 
AB at D. : 
Taking centre as D and radius of 4 cm, draw an arc, 
intersecting the ray DP at C. 


(iii) * 


(vi) 


(iii) 


5. 


(iv) 
(v) Draw a ray AX making an acute angle with AB below 
AB. Draw three arcs intersecting the ray AX at points 
A, A, A, such that AA, = A A, = A,A, 

Join A,B. 

Draw a line A,B’ from point A, parallel to A,B which 
meets AB produced at B’. 


Join AC and. BC. AABC is the required triangle, 


(vi) 


(vii) 


(viii) From B’ draw a line B’C’ parallel to BC whi 








ch meets AC 
produced at C’. 
AAB'C' is the required triangle. 

Steps of constructlon : 





(i) ^ Draw two concentric circles with centre O and of radii 
4 cm and 6 cm. i 

(ii) Let P be any point on the larger circle. 

(iii) Join OP. 

(iv) Draw the right bisector of OP. Let M be the mid-point 
of OP. 

(v) Taking M as centre and radius OM , draw a circle which 

intersects the smaller circle at points A and B. 

Join PA and PB. 

These PA and PB are the required tangents. 

(vii) On measuring with scale PA = 4.5 cm and PB = 4.5 cm 

Calculation : Since the tangent at any point of a circle and 


(vi) 


. radius through the point of contact are perpendicular to each 


other, therefore ZOAP = 90°. 
Now in right triangle AOAP , 
OP? = OA? + pA? 
= PA?=OP*?-OA?=6?-~42=36-16=20 


PA= 245 =2x 2.236 =4.5 cm. (approximate) 
Hence, the measurement is the same as by the calculation. 
Steps of construction : 
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(i) TARE a [re segment BC of — 4.3 cm. T. Steps ‘of construction : 
(ii) At point B of BC, draw perpendicular ray BX to BC. 
(iit) With centre B and radius 3 cm draw an arc intersectings / 

the ray BX at A. 


(iv) Join A and C. 

(v) Draw perpendicular BD from B to AC. i 

(vi) With BC as a diameter draw a circle which passes 
through B, C and D. 

(vii) With A as centre and radius AB (=3 cm) draw an arc 
intersecting the circle at E. 

(viii) Draw ray AE. ' ^ 
Thus AB and AE are the two required tangents. is s 

6. Steps ofconstruction : 





(i) Draw a circle with the help of a bangle- 

(ii) Take any two non-parallel chords AB and CD of this 
circle. 

(iii) Draw perpendicular bisectors of the chords AB and 
CD. Let these bisectors meet at the point O, then O is 
the centre of the circle. 

(iv) Take any point P outside the circle. 

(v) Join OP and draw its perpendicular bisector to meet OP 
at M 

(vi) With M as centre and OM (or MP) as radius, draw a 
circle. Let this circle intersect the previous circle at the 
points Q and R. 

(vii) Draw rays PQ and PR. Then rays PQ and PR are the 


required tangents to the circle (drawn with the help of 
a bangle). 


3 pm 2S mo mm. = 
xe - 

(eL S oi ` 
X 3 so 


ee See NE 








(i) DrawAB=4cm 





(ii) Draw ray BX perpendicular to AB. ——— 
(iii) With centre B and radius 3cm draw an arc intersecting 
the ray BX at C. 


por mnt atc ra 
.* aa 
.* ` 
| ` 
- 


(iv) Join AC, we get AABC with the given data. 
(v) Draw any ray AX making an acute angle with AB on 
the side opposite to vertex C with respect to AB. 


5 
(vi) Locate 5 points (the greater of 5 and 3 in 3 ) Ap 


A>, Az, Ag and A; on AX such that AA,7 A, A,= 
A5A47 A4À4 = AgAs 

(vii) Join AB. 

(viii) Through Ax, draw a line parallel to A,B that intersects 
the extended line segment AB at B". 

(x) Through B’, draw a line parallel to BC to meet the 
extended line segment AC at C'. Then AB’C’ is the 
required triangle. 





. 
ML — a 
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(i) Drawa line segment, BC 7 6 cm. 

(ii) Draw ray BL below BC such that ZCBL = 60? 

(iii) Draw ray BM, perpendicular to BL 

(iv) Draw perpendicular bísector XY of BC which intersects 
ray BM at the point O and BC at point P.. 

(v) With O as centre and OB as radius draw a circle. 

(vi) With centre P and radius 4 cm draw an arc intersecting 
the ray PX at N. 

(vii) Through N, draw a line perpendicular to XY which 
intersects the circle at points A and A’. 

(viii) Join AB, AC and A’B, A’C. 

(ix) Now, ABC or A’BC is required triangle. 

Steps of construction : 


NULL tle 
- ^. 
. - 
.* o 
. 
, o, 
- - 






=- 
^ 
"Een RR M uat 
t hid ET 


(i) Drawa line segment, BC - 7 cm. 

(ii) Draw ray BP below BC such that ZCBP = 65? 

(iii) Draw ray BQ above BC such that ZPBQ - 90? 

(iv) Draw a perpendicular bisector RS of BC which intersects 
BC at point T. 

(v) Mark the intersecting point of RS and ray BQ as O. 

(vi) With O as centre and OB as radius draw a circle. 

(vii) With T as centre radius as 5 cm, draw two arcs 
intersecting the circle at the points A and A’. 

(viii) Join AB, AC, A'B and A'C. 

(ix) Now, ABC or A'BC is required tríangle. 

Steps of construction. ^ 





Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 





» - "meme 7 —_—_ td Pct utem oot tu 
— r . eet ete onn 
^ - , de = , 4 
‘ 4 
A S i. up TAPER T RS K A3 P EROR d dba Pos 


(i) Draw a line segment, AC = : 6 cm. 


(ii) Draw ray AP below AC such that ZCAP = 60° 


(ii) Draw ray AQ above AC such that ZPAQ = 90” 

(iv) Draw a perpendicular bisector RS of AC which 
intersects ray AQ at the point O. 

(v) With O as centre and OA as radius draw a circle. 

(vi) WithA as centre, radius as 4 cm, draw an arc above AC 
which intersects the circle at the point D. 

(vii) With A as centre, 3cm as radius draw an arc below AC 
which intersects the circle at point B. 

(viii) Join AB and BC, CD and AD. 

ABCD is the required quadrilateral. 

Steps of construction : 





(i) Draw aray XZ. 


(ii) Mark two point Y and P on ray XZ such that XY = p cm 
and YP =qcm. 


(iii) Draw the perpendicular bisector AB of XP which meets 
XZ at the point O. 


(iv) With O as centre and OX as radius draw a semi circle 
above XZ. 


(v) Draw YM perpendicular to XZ which meets semicircle 


at point M. 


(vi) Now MY, is the mean proportional of XY and YP i.e., 


pand q. 
Proof: AXYM ~ MYP 
XY _MY 


a py = MYS J(Xv)( YP) = ypa 


Steps of construction : 
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ABCDE is á given pentagon and XY is the given line 


(i) Produce the side AB of rectangle ABCD to the point E (i) 
such that BE = BC. segment. 
(i) Draw perpendicular bisector XY of AE, which intersects (i) With centre A and radius equal to the length of XY, 
AE atO. .. «d a draw an arc intersecting the side AB of pentagon 
(ii) With centre O and radius OA, draw a semi-circle above ABCDEA at B’. 
AE. (iii) Join AC and AD. s 
(iv) Produce CB, which intersects the semicircle drawn in (iv) Draw B'C' parallel to BC which meets AC at point C’. 
step (iii) at F. BF is the mean proportion of AB and BE. (v) Draw C'D' parallel to CD which meets AD at point D’. 
(v) With centre B and radius BF, draw an arc intersecting (vi) Draw D'E' parallel to DE which meets AE at point E". 
the AE produced at point H. : AB'C'D'E' is the required pentagon. 
(vi) With centre H and radius equal to BF, drawanarcabove 7. Steps of construction : l 


BH. | : 

(vii) With centre F and radius equal to BF, draw an arc 
intersecting the arc drawn in step (vi) at G. 

(viii) Join FG and GH. Thus BFGH is the square whose area 
is equal to the area of the given rectangle. 

Proof : BF is the mean proportional of AB and BE. 

= (BF)-ABxBE . 

=> (BF;-ABxBC(- BC-BE) 

=> Area of square BFGH = Area of rectangle ABCD. 

6. Steps of construction : 





(i) Draw A PQR, such that PQ = 6 cm, QR = 8 cm and 
ZQ=90° 

(ii)  DrawQS.L PR 

(iii) Bisect QR. Let the mid-point of QR be M. 

(iv) Draw a circle taking M as centre and radius equal to 
OM, which will pass through Q, R and S. 

(v) With centre P and radius equal to PQ, draw an arc inter- 
secting the circle drawn in step (iv) at point X. 

(vi) Draw ray PX. Thus PQ and PX are required tangents. 
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Many objects that we come across in our ir daily life are related to the circular shape in some form or the other. Cycle wheels, wheel 
- barrow (thela), dartboard, round cake, papad, drain cover, various designs, bangles, brooches, circular paths, washers, flower 
beds, etc. are some examples of such objects. So, the problem of finding perimeters and areas related to circular figures is of great 


practical importance. 





Wheel Cake 


(wheel barrow) 
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CIRCLE AND ITS RELATED TERMS : | 
cari aioe fA cb eea ecd 


Circle : 3 
A circle is a collection of all points in a plane which are at a constant distance from a fixed 

point in the same plane. 

Radius : 

A line segment joining the centre of the circle to a point on the circle is called its radius. 

In Figure, there is a circle with centre O and one of its radius is OA. 

OB is another radius of the same circle. 

Thus All radii (plural of radius) ofa circle are equal. = 


The length of the radius of a circle is generally denoted by the letter `°. 


It is customary to write radius instead of the length of the radius. Outer part 
Internal and Outer part : 

A closed geometric figure in the plane divides the plane into three parts namely, the inner Internal part 

part of the figure, the figure and the outer part. In Figure the shaded portion is the inner 

part of ue circle, the boundary is the circle and the unshaded portion is the outer part of a 
the circle. i l 


Chord : A line segment joining any two points of a circle is called a chord. 

A chord passing though the centre of circle is called its diameter. 

AB and CD both are chords but the chord CD passes through the centre. C 
Hence CD is the diameter also. 

Diameter of a circle = twice the radius of the circle. 

Note : Diameter is the longest chord of a circle. 


Arc : A part ofa circle is called an arc. 


Pg x 
In Figure, AC is an arc and is denoted by arc ABC or ABC : i 
i ; 
X 
es ce ese t" 
R 
Semicircle : A diameter of a circle divides a circle into two equal arcs, each known as a 
semicircle. In Figure, PQ is a diameter and PRQ isa semicircle and so is PBQ. p Q 
B 
Sector : The region bounded by an arc ofa circle and two radii at its end points is called a sector. T 
In the figure, the shaded portion is a sector formed by the are PRQ and the unshaded portion is 
a sector formed by the arc PTQ. Rs 
i Q 
R 
p 
Segment : A chord divides the interior of'a circle into two parts, each called a segment, The 
segment in which the centre of the circle does not lie is called minor segment and the 
segment in which the centre of the circle lies is called major segment. In the figure, the 
shaded region PAQP and the unshaded region PBQP are both segments of the circle. 
PAQP is called a minor segment and PBQP is called a major segment. P NTT 
A 
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Ccmili dee: :Takea a vbsite a ids a en P on the wheel vo it — E: tpe Boh iin we ie: a line sil the point 
P comes back on the ground. Measure the distance between the Ist and last position of P along the line. This distance is equal to the 
circumference of the circle. Thus, The length of the boundary of a circle is the circumference of the circle. 


P | E y P 


Consider different circles and measure their circumference(s) and diameters. Observe that in each case the ratio of the circumference 
to diameter turns out to be the same. 


The ratio of the circumference of a circle to its diameter is always a constant. This constant is universally denoted by Greek letter 7. 


Therefore, 77 2r =R , where c is the circumference of the circle, d its diameter and r is its radius. 


s > 22 Ue E 
An approximate value of x is 3" l | 


[Aryabhata-T (476 AD), a famous Indian Mathematician gave a more accurate value of zt which is 3.1416. In fact this number 7 is an 
irrational number. } 


MEASUREMENT OF AN ARC OF A CIRCLE: 


Consider an arc PAQ of a circle (Fig). To measure its length we put a thread along PAQ 
and then measure the length of the thread with the help of a scale. 





A 
Similarly, you may measure the length of the arc PBQ. 
Minor arc : An arc of a circle whose length is less than a semicircular arc of the same 
circle is called a minor arc. PAQ a minor arc. P 


UJ 


Major arc : An arc ofa circle whose length is greater than a semicircular arc ofthe same 
circle is called a major arc. In figure, arc PBQ is a major arc. 


CONCENTRIC CIRCLES : 


Circles having the sam? centre but different radii are called concentric circles. 


| 
| 


CONGRUENT CIRCLES AND ARCS: 


Two circles or arcs are said to be congruent if we can superpose (place) one over the other 
such that they,cover each other completely. 





AREA OF A CIRCLE : 


Cut a circle into an even number of equally sized pie-shaped wedges, whose 
pointed end is at the centre of the circle. Arrange these wedges so that they lie 
next to each other and alternate pointed up and down and up again until all the 
wedges are used. The resulting figure will resemble a rectangle. As the number 


of wedges increases, a cleaner picture more closely resembling a rectangle 
would form. 





Transforming a Circle into 
Crude rectangle 
(1) Cut the circle into wedges. 
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— half of the wedges are pointed up ana half we pointed down, the rectangle will have a base equal to half of the circumference. 
The base, or half the circumference, would be = (2nr) =~ 





C= 2nr 





TŘ 
(2) Place the wedges into the i 


shape of a rectangle 
The height of the rectangle would be the radius r of the circle. 
Hence, area of the circle = Area of the rectangle = (mryir) - 


PERIMETER AND AREA OF SECTOR OF A CIRCLE: 
—————————— a €——— HH HT os — Hsu 
Two radii OA and OB enclose a portion of the circular region making central angle 0. 


The region is called a sector of the circle. In Fig., sector AOB is the sector with 
central angle 8. Let ` ¢ ` be the length of arc 4B. 


AB 
—————— = —— [Corresponding arcs subtend proportional central angles] 
circumference 360° 
( 8 b uia 9 nn 
* ^ 2nr 3607 — 77360 180 


nr8 
Perimeter of the sector = O4 + OB + AB = 2r+ i80 

0. Ara of sector AOB 80. 

Also area of sector is given by Ames weis ^ 50 


Area of sector AOB 0 


2 90 
— nr 
oat 360 or Areaofsector OAB = 360 60 





AREA OF CIRCULAR PATH : 


If we have a circular field of radius *r'. surrounded by a path of uniform width *d^ 
and r * d =R then, the area of the circular path 

= Area of the outer circle Area of the inner circle 

-(xnR'-nr)squni = xq. 7) squnit 


AREAS OF COMBINATIONS OF PLANE FIGURES : 
TG" € — na cumsan NE Ae TE AEST TEES 
We come across various combination of plane figures in our daily life and also in the form of various interesting designs like Flower 


- > > 2 - 
beds. drain covers, window designs, designs on table covers. We illustrate the process of calculating areas of these figures through 
some examples. 


AREA OF A SEGMENT : 


In right AOPA, 
s(5 ] = Ar sib sin( 2} wf 
2 OA 2 r 
0 _ (9 | 
=> 4p=rsin( 7. , AB » 24P »2r sin ) | e 
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d cas($ OP cos($ OP 

" 2)" OA 2)" > 


0 
a? ael P 
Arca of minor segment ABPA = (Area of sector OAQBO) - (Area of AOAB) 


nr 
360 


= nr 1l x arsin($ x reo (S. = nro -rsin($ | cos($ ) 
360 2 2 2 360 2 2 


Area of major segment APBRA = (Area of the circle) - (Area of minor segment ABPA) 


2 nr’ ; £ ) (5 | 
anr - +rsin| — |COS| — |. 
360 2 2 





l 
- 5 * AB OP 

















3 
L. A pat of ith mtr runs around ecitar piot whos unice 157 metres. Find (i) the area of path. (ii) the cost 
of gravelling the path at 7 per square meter. — —— n, 


752 je, 2X 2 xr X 
Sol. Here, 27 = 7 i.e., j E 


or rox xà i.e., the radius ofthe plot is 12 m. 


A 5m. 1144 
(i) Area of path = MR? -7^) - 7 (4 -12) = 7 7 x52m? =— sqm. 


1144 
(ii) Cost = [= x1) - =%1144 


y ina circular table cover of radius 32m. a desiga formed leaving an equilateral triangle ABC in the middle as shown in 
figure. Find the area of the design (shaded region). 


Sol. Let O be the centre of the circular table cover of radius 32 cm. 
A ABC is an equilateral triangle. 
Join OA, OB and OC. 
Then, Z AOB = < BOC = Z COA = 120° 
InA OAB, OA = OB 
Draw OM LAB 
=>  ZAOM-*Z BOM= 60? 

AM |. 3 

31 2 


Now, AM. = sin 60? => 
OA 





AM 21643 => AM = 3243 cm. 
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eas Related To: 'Circles 
Hence, area of A4BC = Bons 3)? sq.cm. = 76843 3 sq.cm. 


From the figure, Area of the design = Area of the circle - Area of A ABC 


= [1(32)? - 76845] sq.cm = (zm. - 76843 3 )sa cm. 





7? Mer qnnm ptm Y nim ae A A A oa Anm autom qw eq RN PT 
po , The inner perimeter ofar racetrack (figure) is: is 400m and the outer perimeter is 488m. 1 The e length: of each straight portion is 
| "90m. Fin nd the cos cost of developing the track at the rate of 12.50 /m?, | AEAEE AEA A, Qu ONU LZ NY 


Sol. Length of each straight portion = 90m, Outer perimeter of the track = 488 m 


*. length of circular ends of outer perimeter = 488 —90 x 2 = 308 m 
The two circular ends make a complete circle 





308 
` 2mR=308 —R-z x724 
2x22 5. 2 
Inner perimeter of the track = 400m /N 
*. length of circular ends of inner perimeter = 400 — 90 x 2 = 220m 
n 2mr=220 >r= = x7=35m 
". width of the track = R-r=49-35=14m - 





TAI of straight portion on the track = 2 (90 x 14) = 2520 m? 


Area of circular parts = nR? - nr? = n (R? Li =n(R+r)(R-r) = = 49435) (49-35) = = x84x14= 3696 m? 
*. total area of track = 2520 + 3696 2 6216 m? .. cost of developing track = 6216 x 12.50=% 77,700 


TOM mem tre ght etek Siar Mins NAME Yt 


s From a circular sheet ol pape Tna 
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Sol. Area of sheet of paper with radius 20 cm. =n (20)? - 400 x - 
Area of 4 circles of radius 5 cm. = 4 x 1 (5)? = 100 t cm? 
Area of remaining portion = 400 t. — 100 x= 300 n cm? 
Required ratio = 3001 : 1001 —3 : | 


"m y un whos f 609 at ty wet Wf tones vs 


5. "A chord of rele 14 em ski an ai an VOR eps abl eh PT TITRE INI ES forts. 
(i) area of Seu Mus o ares oL Morc iE na m 
i i) E rz RE PAY: AERA a iah (0 eo Aur Eos 


EC dtr) Fah A sime KA TU AA EOS TCU jor segmen 





SR 
BE 
S 













A y a 
segment iot PN LA SRM tar 


A dead: CRR, i: mn Em ES e = 


Sol. Given: r=14cm, 8=60° 


i i | = —(nr’ oO 14x14x14 = 
(i) Area of minor sector OAPB= 3 (rr) 360 102.57 cm? 


sin 60? 





, me r. 
(ii) Area of minor segment APB = 7$ 79 = 102.57 - 


360 
= 102.57 - sax =17.80 cm? 


14x14 
2 


(iii) Area of major sector = Area of circle — Area of minor sector OAPB 
=m (14)? - 102.57 = 615.44 - 102.57 = 512.87 cm? 
(iv) Area of major segment AQB =Area of circle - Area of minor segment APB 
| = 615.44 — 17.80 = 597.64 cm? 
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i . ofa circle with centre O and ZBOD -90* i - 






a . the area of the top of the table. ` IO mes mucus 
e po he perieterfthe table. Take = 3.16 ; ; 





-—-.:9 5 


3 i 
Sol. Given that ZBOD = 90°, so the top of the table is 4 ofa circle of radius 60 cm. 
3 3 
(i) Area ofthe top ofthe table = quem EU x3.14x(60 cm? — 8478 cm’. 


(i) ^ Perimeter of the table = (3xanr+2° Jom = €— = (90x 3.14+120)cm = 402.6cm. 





Sol. It is clear that any two congruent circles intersect orthogonally. In the figure, below : 
_O, AO,B is a square, 
Since, ZAO,B=90°, ZAO,B=90°, ZO,BO, = 90° and ZO,40, = 90? 
Sides O} A= O,B = O)A = OB - 5 unit. 
In the figure O,A and O,B should be perpendicular to each other. 
Also O54 and O,B should be perpendicular to each other. 


Consider the area of shaded region in this figure 
= Area (sector O, AB) + Area (sector of O,BA) — Area (O O,40,B) 





426)! et) -G? = 76)! -6P 25 (12-9). 


Hence, the required area = 4 times the area calculated above = 4x25 (1/2—1) 2100(x/2—1) — 57 sq. unit. 





EBEN DEES eT JUR SIM S E PERENNE ER BEG DERE s EE Oe SERGE SERS, D T E 
Sol. Let ABCD be the given rectangle. 
The diagonal AC is the diameter of the circle 
AC? = 8? + 6? = 64 + 36 - 100 
^. AC= 10cm 
-. Radius of the circle = 5 cm 


22 550 
+. Area of the circle = x? = Rude EX 78.57cm 





Area of the rectangle=8*6=48cm* ~. Difference of the areas = 78.57 — 48 = 30.57 cm? 
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9. Around table cover six equal designs, as shown in figure. If the radius of the cover is 28 cm. find the cost of ankins the denion 
at the rate of Re. 0.35/cm?, 


Sol. One design = area of one segment 








360* 
Central angle for one sector = ín 60°, Area of sector O18 = = ap 0 6 


As, Z AOB = 60° and OA = OB, A AOB is equilateral 


5 


Ar (å AOB) = Zas’ =333.2 


=  Areaof one segment = 410.3 - 333.2 = 77.1 cm? 
Area of six segments = 77.1 x 6 = 462.6 cm? 
= Total cost = 462.6 x 0.35 = { 161.91 





10. Find the area of the shaded region in the diagram below where the given triangle is isosceles with vertices of base lvime om axis 
of the radius perpendicular to the diameters of the two small semicircles. 





Sol. The figure is self explanatory. 
Shaded area — Area of big semicircle of radius 8 unit — Area of 2 semi-circles of radius 4 unit 


— Area of mangle with base S unit & height 4 unit 


~ 





2 2 
x8 [7 + pasa] 32r- 167-16 = l6 (x- 1). 


^ 
c 


11. In figure, there are three semicircles, A, B and C having diameter 7 cm each, and another semicircle E having a circle D with 
diameter 10.5 cm are shown. Calculate: 
' (i)  theareaofthe shaded region. 
(ii) the cost of painting the shaded region at the rate of 25 paise per cm’, to the nearest rupee. 


UI 
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wArics| — —  AreasRelated To Circles | A | 
l. (G) Area ofthe shaded region = "e anioi with diameter 21 cm — DW ensue stele ikiia Tom Area of 
circle with diameter 10.5 cm + Area of semi circle with diameter 7 cm. 
2 2 2 
So, sea ofthe shaded region = 4x( ŽL) -2xix0(2] -nx( 21) +in(Z). 
2 X4 2 2 4 2 X4 
122 21 21 22 7.7 22 21. 210 r 22^ FE 22[21«21 AD 21x21 49 
——X——X——xXx————x—x—-——x-—x—-t—X—X—X-—:z--— ——- + 
2 7 2 2 T7 42 2 1! 4 22 1,2 2 .7|] 89 S 3 16 8. 
22| 2 - 22|21x21 49 22 |21x21-49x2 
7 16 8 7| 16 8 7 16 - 
(ii) 


Cost of painting of shaded region = 0.25 x 67.38 = 116.84 
12. In figure, AB and CD ai are arcs of two concentric circles of radii 21cm respectively and 7cm and centre O. If £ AOB= 30°, 
find the area of the shaded region. 





~ Wl dL ss 


Sol. The required area = ar (OAB) - ar (OCD) = 





n (21 





1 22 
^J ams o] NLIS: - 2 
i - p ? | 13077 X28x14 = 102.67 cm 


ROK 28r 


13. AB and CDaretwo perpendicular diameters ofa circle with centre 0, ODis the diameter of smaller circle. If OA =7 cm, find 
the area of the shaded region in figure. 





Sol. OA=OD=7cm. 


The required area = Area of the circle with diameter OD + Area of semicircle ACB — Area of AACB 


2 
= a(z) +3 +—n(7)? - SABOC = x x+ 2 61x1-lx? 
2 T £22 |! 2 


11x7 





+11xX7-7x7 = 66.5 cm? 
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„Fi d area of the 
14. In figure, ABCD is a square of side 10cm. and semicircles are re drawn with each s side dé besquare as diameter F Find area of th 
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Sol. We iik the area of istae regions as A), 4,4 i 3 p A, as shown in pa fom 
Area of the shaded region = Area of the square ABCD — Area of the unshaded portion (4, *tAy* A3+ A4). 
Area of unshaded region A ,+ 44 = Area of square ABCD — Area of semi circle on BC as diameter 
— Area of semi-circle on AD as diameter. 
m5? 1-5? 


d ir um me m 25r. 


Similarly, area of unshaded region A, + A, = Area of square ABCD — Area of the semi-circles on diameter AB and DC. 


2 
TXS 100-25. 





So, Area A, +44 -10^ -2x 


Area of the tinted region = Area ofs square ABCD — Area (A,+ A, + A4 + A4) 
^. = 102-(200—507)- 100—200 + 50. 

So, Area (shaded region) — 50x —100- 50(7—2). 

So, Area (shaded region) — 50 (3.142) 50x 1.14 7 57 cm’. 


-qe rh ORONO E " * 4 eS A qme ma amo now det orar 2 ee 
~ - wem o d t mrt nm. oa y . ‘ ; 29 ' ram z F s = 
cen Tm oa oe a Fr 2 © a X - " p T 
Ee ener = Fi ee a e x € > L4 "E - 
: sei 7 ae A X : T 


E SEE 
"2s M 





15.  Cakcuatethea area of the shaded porto T The e quadrants s shown i in the efgure a are e each tma radius 7c cm. Tem. (Take n- I = 2]. 
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Sol. Draw square PQRS as shown. 
Here PQ = QR - PS - 14cm 
Area of the shaded portion — Area of the square PORS — Area of four equal quadrants 
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16. © ABCP isa quadrant of a circle of radius 14 cm. With AC as diameter, a semicircle is drawn. Find the area of the shaded portion. 


Sol. In right angled triangle ABC, We have 
AC? = AB? + BC? 
AC? = 142 + 142 
AC= 2x14? 2144/2 om. 
Now required area = Area APCQA = Area ACQA — Area ACPA 
= Area ACQA — (Area ABCPA — Area A ABC) 


ES 
XTX > 


14cm 





2 
] 2.1 | 
-|— 14)* * 2x14 x14 
| Fx 2 


22 
7 





i Xe f x ax x14 = 154— 154-98 298 cm?. 


i 
2 
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17. ta the figure, OACB represents a quadrant ofa ciele. n uo i o 
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L-g dob. T 2 
din; dia m—X—X—)X-— - 
Sol. Area of quadrant "dad 2 73 ar a 9.63 cm 


o 
J J 


Area of A4OD = =xOAXOD = 5X3.5x2=355 cm? 


E 
Area of shaded portion = 9.63 — 3.5 76.13 cm? | - 
A 


—_—_—— 


3.5 em 
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s 
DIRECTIONS : Complete the following statements with an 
appropriate word / term to be filled in the blank space(s). 


l. 


p> 


^» 


= 


90 


© 


A line segment whose end points lie on the circle is called 
—— à to the circle. 


If the area of a sector of a circle which subtends an angle of 


60? at the centre is Z em, then the radius of the circle 
Circumference ofa circle is ................ 

Area ofa circle is ................. 

Length of an arc of a sector of a circle with radius r and 
angle with degree measure 8 is ............. 

The area of a circle is the measurement of the region enclosed 


Area of a sector of a circle with radius 6 cm if angle of the 
sector is 60? is 
The perimeter of a semicircular protractor of diameter 14 cm 


PIIINIDIILILIIIIS 


The area ofthe circular ring included between two concentric 
circles of radii 14 cm and 10.5 cm is ................. 

The perimeter of a sector of a circle of radius r cm and of 
central angle 0 (in degrees) is ................ 

The radii of two circles are 8 cm and 6 cm respectively. The 
radius of the circle having area equal to the sum ofthe areas 
of the two circles is ............. 

The difference of the circumferences of two circles is 66 cm. 
If the diameter of one circle is 28 cm, then the diameter ofthe 
other circle is tessons 

If the length of a minute hand of a wall clock is 7 cm, then the 
area swept by it in 30 minutes is ............. 

Area of a sector of a circle with radius r and angle with 
degrees measure 0 is ..................... 

The sum of the circumferences of two circles is 110 cm. If 
the diameter of one circle is 28 cm, then the diameter of the 
other circle is .................. 
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; 
DIRECTIONS : Read the following statements and write your 


answer as true or false. 


The radii oftwo circles are 19 cm and 9 cm respectively. 


The radius of the circle which has circumference equal to — 


the sum of the circumferences of the two circles is 26 cm. 
The wheels ofa car are of diameter 80 cm each. It will make 
4300 complete revolutions in 10 minutes when the car is 
travelling at a speed of 66 km per hour. 

In a circle of radius 21 cm, an arc subtends an angle of 60? at 
the centre the length of the arc is 22 cm. 

If the circumference of a circle is 88 cm, then its radius is 14 
cm. 

The length of an arc of a sector of a circle of radius r units 


<tr? 





and of t le Oi 
centre angle 0 is 360° 


If an arc of a circle of radius 14 cm subtends an angle of 60° 
at the centre, then the length of the arc is aai cm. 

Ifa sector ofa circle of diameter 21 cm subtends an angle of 
120? at the centre, then its area is 85.5 cm2. 

A car has two wipers which do not overlap. Each wiper has 
a blade of length 25 cm sweeping through an angle of 115°. 
The total area cleaned at each sweep of the blades is 
1255 cm. 

To wam ships for underwater rocks, a lighthouse spreads a 
red coloured light over a sector of angle 80? to a distance of 
16.5 km. The area ofthe sea over which the shine are warned 
is 190 km? (app.). 

The area of the circular ring included between two concentric 
circles of radii 14 cm and 10.5 cm is 269.5 cm2. 

The length of a rope by which a cow must be tethered in 


order that it may be able to graze of an area of 616cm? is 
18m. 
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DIRECTIONS : Each question contains statements given in two columns which have to be matched. Statements (A, B, C, D) 
in column I have to be matched with statements (p. q, r, s) in column Il. 


t2 
* 


ef 


Figure depicts an archery target marked with its five scoring areas 
from the centre outwards as Gold, Red, Blue, Black and White. The 
diameter of the region representing Gold score is 21 cm and each of 


the other bands is 10.5 cm. wide, then match the two 
columns I and II: 
Column I 
(A) Area of Gold score 
(B) Area of Red score 
(C) Area of Blue score 
(D) Area of Black score 


For circle shown, match the column 
Column! 


(A) Area of segment AYB 


(B) Area of sector OAYB 


(C) Area of A GAB 
(D' OM 


(p) 
(q) 
(r) 
(s) 


(p) 


(q) 


(r) 
(s) 


Column II 
441 
4 


3 


= (88- 2143) 


462 
212 





Two circular flower beds have been shown on two sides of a square lawn ABCD of side 56m. If the centre of each circular 
flowered bed is the point of intersection O of the diagonals of the square lawn, then match the column. 


Column Í 

area of AOAB 

area of flower bed 
area of sector OAB 
Total area . 


(A) 
(B) 
(C) 
(D) 


EMT De n 


tex Sg Shou Answer Questions 





DIRECTIONS: Give answer in one word or one sentence. 





a 


9 


Find the area of sector ofa circle whose radius is 6 cm, when 
(a) the angle at the centre is 35? 

(b) the length of arc is 22 cm 

The radius of a wheel is 42 cm. How many revolutions will it 
make in going 26.4 km ? 

The diameter ofa cycle wheel is 28 cm. How many revolution 
will it make in moving 13.2 km ? | 

A wire of length 26.4 cm. is bent in the shape ofa circle. Find 
the area of the circle formed. 

The radii of two circles are 8 cm. and 6 cm. Find the radius of 
the circle having area equal to the sum of the areas of the 


` two circles. 


PQRS is a square. SR is a tangent (at point S) to the circle 
with centre O and 7R = OS. Then, find the ratio of area of the 
circle to the area of the square. 


Column Il 


(p) 4032 
(q) 784 


(r) 
(s) 


7. 


es 
1232 


Q R 


In the given figure, find the area of the unshaded portion 
within the rectangle. (Take n = 3.14) 


a WM 
I EIN 
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8.  Arectangular sheet of cardboard is 
circular holes are cut out touching each other, having largest 
possible area. Find the area of the carboard left out. 

9.  Theareaofacircular ring enclosed between two concentric 

-circles is 286 cm. Find the radii ofthe two circles, given that 

their difference is 7 cm. 

10. In figure, ABCD isa square of side 14 cm, APD and BPCare 
semi-circles. Find area of the shaded region, 






4. Four equal circles each of radius $ em touch one another. 
Find the area between them, 

& — Thesumof diameters of two circles [s 2.8 m and the difference 
of their circumferences is 0.88 m. Find the radii of the two 
circles, | 

6. The length of the minute hand ofa clock is 14 cm long. Find 
the area swept by the minute hand in 5 minutes. 

7. Intheadjoining figure, OAPB is a sector of a circle of radius 
3.5 cm with centre at O. If ZAOB = 120°, 





11. A circle is inscribed in a square of side 14 cm. Find the area find the length OAPB. 
of the square not included in the circle. P 
12. Find the area of a sector of a circle with radius 6 cm if the 
angle of the sector is 60°. 
13. Anumbrella has 8 ribs which are equally spaced (shown in 
the adjoining figure). Assuming the umbrella to be a flat 1299 
circule of radius 45cm. find the area between its two Hi 
consecutives ribs. B 


8.  Achordofacircle of radius 15 cm subtends an angle of 60? 

at the centre. Find the areas ofthe corresponding minor and 
major segments of the circle. 

(use t. — 3.14 and 4/3 — 1.73) 

Two circles touch internally and their centres are O and O' 

as shown. The sum of their areas is 180m and the distance 


between their centres is 6 cm. What is the diameter of the 
larger circle? 


eT ae Fee a DE NUS : 
"7. zb. mS estians = 
DIRECTIONS : Give answer in 2-3 sentences. 


1. The wheels ofa car are of diameter 80 cm each. How many 10. A circle of radius ‘a’ is divided into 6 equal sectors. An 
complete revolutions does each wheel make in 10 minutes equilateral triangle Is drawn on the chord of each sector to 
when the car is travelling at a speed of 66 knvhr? lie outside the circle, Find the area of the resulting figure, 


2. Achordofacircle of radius 15 cm. subtends an angle of 60° 
at the centre. Find the areas of the corresponding minor and 
major segments of the circle. 

3. ABCDisasquare of side 14 cm. with centres A, B, C, D four 
circles are drawn such that each circle touches externally 
two of the remaining three circles. Find area of the shaded 
region. (see figure) 


14. Find the area of a quadrant of a circle whose circumference 
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11. Achordofacircle of radius 12 cm subtends an angle of 120° 


at the centre. Find the area of the corresponding segment of 
the circle. (Use m=3.14 and 43 = 1.73) 

12. Ifthe length of an arc of a sector of a circle with radius r is 
/, then show that the area of the sector is zr. 


13. Inanequilateral AABC of side 14 cm, side BC is the diameter 


ofa semicircle as shown ia the figure below. Find the area of 


the shaded region. (Taker = Z andV3 = 1.732) 





14. Inthe adjoining figure, two circular 
flower beds have been shown on 
the two sides of a square lawn 
ABCD of side 56 m. Ifthe centre of 
each circular flower bed is the point 
of intersection O of the diagonals 
of the square lawn, find the sum of 


the areas of the lawn and the flower 





beds. 


15. Awire bent in the form ofa circle of radius 42 cm is cut and 
again bent in the form of a square. Find the ratio of the areas 


of the regions enclosed by the circle and the square. 


16. The radius of a circle is 7 cm. A chord of length V98 cm. is 
drawn in the circle. Find the area of the minor segment. 

17. What is tne area of the shaded region shown below, if the 
radius of each circle is equal to the side of the hexagon, 
which in turn is equal to 6 cm, and A and B are the centres of 


the circles ? 


CMR 


Ol nd ed 
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DIRECTIONS : Give answer in four to five sentences. 


The figure given below shows a running track surrounding 
a grassed enclosure PORSTU. The enclosure consists of 
rectangle PEST with a semicircular region at each end. 
PQ - 200, PT 7 70 m. 





Calculate : 
(i) the area of the grasssed enclosure in mê, 


(ii) the outer perimeter ABCDEF of the track 


(Take t= F 
7 


A chord AB ofa circle of radius 10 cm. makes a right angle at 
the centre of the circle. Find the area of the major and minor 
segments. (Take x = 3.14) 


The area of an equilateral triangle is 17,320.5 cm?. About 
each vertex of the triangle is described a circle whose 
radius is equal to half the side of the triangle. Find the area 
of the portion of the triangle which is not included in the 
circle (t = 3.14) 


A sheet is 11 cm long and 2 cm wide. Circular pieces 0.5 cm 


in diameter are cut from it to prepare discs. Calculate the 
number of discs that can be prepared. 


The area of an equilateral triangle is 49./3 cm?. Taking each 
angular point as centre, circles are drawn with radius equal 
to half the length of the side of the triangle. Find the area of 
triangle not included in the circles 


(Take V3 = 1.73) 


A conical vessel has a hemispherical lid. The total height 
when closed is 30 cm and the maximum girth is 
44 cm. Find (1) its volume (2) its total surface area 
(Take x = 22/7) 


AC and BD are two perpendicular diameters ofa circle ABCD. 
Given that the area of the shaded portion is 308 cm?, calculate: 


(i) the length of AC, and 


.. B * 22 
(ii) the circumference of the circle [rae R= 3 } 
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8. Inthe adjoining ipae: ABC isa re -— triangle atA. 10. ‘Anant is moving around a few ; food particles of different 
Find the area of the shaded region if AB = 6 cm, BC — 10cm shapes scattered on the floor. For which food particle the 
and I is the centre of incircle of A4BC. ' ant would have to take a longer round? 

^ 






» ^r 
gosse wae sid 


n— 2.8 cm—» 


§ 
o 
B 10 cm C A 
9. (a) In the figure (i) given below, ABC is an equilateral «2. em cm- M L2 8 cm—» nV P 


triangle inscribed in a circle of radius 32 cm. Find the 

area of the shaded region. (i) (ii) Fi 
(b) In the figure (ii) given below, ABC is an equilateral 

triangle inscribed in a circle of radius 4 cm with centre — 44. 


The shape of a garden is rectangular in the middle and semi- 
` O. Find the area of the shaded region. 


circular at the ends as shown in the diagram. Find the area 


A a and perimeter of this garden. 
7m 
ear? NE oe 
20m 
(i) (ii) 
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DIRECTIONS : This section contains multiple choice questions. 


Each question has 4 choices (a), (b), (c) and (d) out of which 
ONLY ONE is correct. 


——————————————— 

1. Thesumoftheareas oftwo circles, which touch each other 
externally, is 153 n. If the sum of their radii is 1 5, than the 
ratio ofthe larger to the smaller radius is 
(a) 4:1 (b 2:1 
(c) 3:1 (d) None of these 

2.  Inthegiven figure below, the boundary ofthe shaded region 
comprises of four semicircles and two quarter circles. If OA 
= OB - OC- OD - 7 cmand the straight lines AC and BD are 
perpendicular to each other, then the length ofthe boundary 





1S 

_D 

E 
(a) 68cm (b) 49cm 
(c) 66cm = (d) 44cm 


3.  Aracetrack is in the form ofa ring whose inner and outer 
circumference are 437m and 503m respectively. The area of 


the track is 
(a) 66sq.cm (b) 4935 sq. cm 
(c) 9870 sq. cm (d) None of these 


4.  Acircle of maximum possible size is cut from a square sheet 
of board. Subsequently, a square of maximum possible size 
is cut from the resultant circle. Area ofthe final square will 
be 
(a) 75% of the size ofthe original square 
(b) 50% of the size of the original square 
(c) 75% ofthe size of the circle 
(d) 25% of the size of the original square 

5. Given XY has been divided into 5 congruent segments and 
semicircles have been drawn. But suppose XY were divided 
into millions of congruent segments and semicircles were 
drawn, what would the sum of the lengths of the arcs be ? 


10, 


ll, 


12. 


(a 2YX (b) SXY 
(c) XY (d) None of these 
Ifthe sum ofthe circumferences oftwo circles with diameters 


d, and d, is equal to the circumference ofa circle of diameter 
d, then 


(a) dj +dz=d? (b dj*d,-d 

(c) dj*d,»d (d dj*d,«d 

In the adjoining figure, O4BC isa 

square of side 7 cm. OAC isa Q C 


quadrant of a circle with O as 

centre.. The area of the shaded 

region is 

(a) 10.5cm? 

(b) 385cm? 

(c) 49cm? 

(d) 11.5cm? A B 
Thearea ofa circular ring formed by two concentric circles 
whose radii are 5.7 cm and 4.3 cm respectively is 

(Take n= 3.1416) 

(a) 43.98 sq.cm (b) 53.67 sq. cm 

(c) 47.24sq.cm (d) 38.54sq.cm 

A sector is cut from a circular sheet of radius 100 cm, the 
angle of the sector being 240 . If another circle of the area 
same as the sector is formed, then radius of the new circle 
is 

(a) 79.5cm (b) 81.6cm 

(c) 83.4cn (d) SS.5cm 


The area ofa sector of angle p (in degrees) ofa circle with 
radius R is 


p p > 
(a) 360°" (b) g0” 
p p > 
—_— nR M. ae ? ^ 
(c) 720 * (d) 6" mR 


If the sector ofa circle of diameter 10 cm subtends an angle 
of 144Nat the centre, then the length of the are of the sector 
is 

(a) 2xcm (b) rem 

(c) Srem (d 6xcem 

The figure below shows two concentric circles with centre 
O. PQRS is a square inscribed in the outer circle. lt also 
circumscribes the inner circle, touching it at point B, C, D 
and A. The ratio of the perimeter of the outer circle to that of 
polygon ABCD is 
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4. Which of the following is/are correct? 
(a) Area of'a circle with radius 6 cm, if angle of sector is 






132 
0?. is mÊ, 
60°, is 4 C 


(b) Ifa chord of circle of radius 14 cm makes an angle of 
60? at the centre of the círcle, then arca of major sector 








( n is 512.87 cm?. 
3 * » (c) Theratio between the circumference and area of a circle 
n of radius 5 cm is 2: 5. 

(c) 2 (d m (d) Area ofa circle whose radius is 6 cm, when the length 
13. Ifa circular grass lawn of 35m in radius has a path 7m wide of the arc is 22 cm, is 66 cm. 

running around it on the outside, then the area of the path 5. Which of the following is/are correct. 

(a) A chord divides the interior of a circle into two parts. 

x s a (b) =:1576 m (b) An arc of a circle whose length is less than that of a 

c) m (d) 3368 m € elei i 
WU ; e is a called a minor arc. 

14. In the adjoining figure, OACB is a quadrant of a circle of ara" orbe — — but diffi radii 

radius 7 cm. The perimeter of the quadrant is (c) Circles having the same centre but different radii are 

B called concentric circles. 
G (d) A line segment joining any two points of a circle is 
\ called an arc. 
O ^ pee sag. e "wur Adi UT 
(a) Im (b 18m Passage Based Questions : 
(c) 25m nis — m 


DIRECTIONS : Study the given paragraph(s) and answer the 
following questions. 








i 
DIRECTIONS : This section contains multiple choice questions. , 
Each question has 4 choices (a), (b), (c) and (d) out of which ONE 





OR MORE may be correct. 
, 7 t , 
1. Ifthe radius ofa circle is dx cm, then the area of the circle 
is equal to 
49 154 i 
d Im 
(a) zm (b) 7m 
(c) 154cm? (d) 49cm? 
2. Ifthe ratio of the areas of the two circles is 25 : 16, then the 
ratio of their circumferences is. 
625 4 
(a) zaa (b) z l | 
500 In the above given figure, a circular arc of radius 6 cm has been 
5 500 drawn with vertex O of an equilateral triangle OAB of side 12 cm 
(c) e7 (d) 625 
4 as centre, 


3. Ifthe sector ofa circle of diameter 14cm subtends an angle — 4, — The area of the sector 4’OB’ is 


of 30? at the centre, then its area is (a) 6mcem2 (b) nem 
49n (c) 6cm? (d) (6*z)env? 
(a) 497 (b) Kr 2. The area of the shaded region is 
242 121 (a) 156.522env (b) 156.552 cm 
(ji (d) > (c) 165.552cnv (d) 561.552 env 
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UM a . 


DIRECTIONS : Each of these questions contains an Assertion 

followed by reason. Read them carefully and answer the question 
on the basis of following options. You have to select the one that 
best describes the two statements. 








(a) Ifboth Assertion and Reason are correct and Reason is the 
correct explanation of Assertion. 

(b) Ifboth Assertion and Reason are correct, but Reason is not 
the correct explanation of Assertion. 

(c) IfAssertion is correct but Reason is incorrect. 

(d) IfAssertion is incorrect but Reason is correct. 


Assertion ; Ifthe circumference of a circle Is 176 cm, then its 
radius is 28 cm, 

Reason : Circumference = 27 A radius 

Assertion : If the outer and inner diameter of a circular path 
is 10m and 6m, then area of the path is 167 me, 

Reason : If R and r be the radius of outer and inner circular 
path respectively then area of path = x (R? s £P) 
Assertlon : Ifa wire of length 22 cm ís bent ín the shape of 
a circle, then area of the circle so formed is 40 cm?, 

Reason : Circumference of the circle = length of the wire. 





DIRECTIONS : Following question has four statements (A, B, C and D) given in Column I and four statements (p, q, 1, S......) in 
Column II. Any given statement in Column I can have correct matching with one or more statement(s) given in Column II. Match the 
entries in column I with entries in column II. 





1. Column-I 
A 


C 
(A) 
Oo B 


D 
OA 7 26m, OC 723m, Area=? 


AD=6.5cm, CA=5cm, Area of AABC=? 


D C 
© A 


BC=6cm, AB = 8 cm, Area ofthe shaded region = ? 


ive] 





OB = 14.8 m, Area of the shaded region = ? 


(p) 


(q) 


(r) 


(s) 


(t) 


Column-II 


30 cn? 


115m2 


35 cm2 


0.003 m? 


30m? 
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ceo os 7 Areas Related To Circles || Mathematics | 
; tu» HONS Side cti EE X A 2 PI e diameter two units from a square sheet of aluminium of width 
Ee "t Me ar? 2 units, as shown below. The hole is punched such that the 


circular hole touches one comer P of the square sheet and 
the diameter of the hole originating at P is in line with a 
diagonal of the square. 


DIRECTIONS : Answer the following questions. 


1. There are two concentric circles such that the area of the 


outer circle is four times the area of the inner circle . Let AB 
and C be three distinct points on the perimeter of the outer 
circle such that 4B and AC are tangents to the inner circle. 
If the area of the outer circle is 12 square centimeters then 
find the area (in square centimeters) of the triangle ABC . 

2. |n figure, three circles of radius 2 cm touch one another 
externally. These circle are circumscribed by a circle of radius 
R cm. Find the value of R and the area of the shaded region 


in terms of x and /3. 





(i) Find the area of the part of the circle (round punch) 
falling outside the square sheet. 
(ii) Find the proportion of the sheet area that remains after 
punching. 
5.  |naneavilateral triangle of side 18 cm, a circle is inscribed 
touching its sides. Find the area of the remaining portion of 


the triangle. 
6. Inthe adjoining figure, ABCD is p_ Q 
a square drawn inside a circle ; 8 


with centre O. The centre of the 
square coincides with O and the 
diagonal AC is horizontal. If 
3. A bucket is in the shape of a frustrum of a right-circular ^ à i iai Q yos eed E 
cone with a base radius of 20 cm and height of i Misi. nc A at 
35 cm. Semi vertical angle of the cone of which frustrum is a i i 


; ] (ii) the side of the square. 
r b > "4 < is be ` lid wee . 
part, is 45?. It contains water whose height is 10 cm. A so (i) the area of the shaded region 


iron ball of radius 53/74 cm is dropped into the bucket. Take 4/2 = 1.41 and n 3.14 
(i) What is the amount of water in the bucket (in cc)? 
(ii) After the ball is dropped into the bucket, find the height 

of the water in the bucket. 





4 A punching machine ts used to punch a circular hole of 
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Brief Exp anations of 
fe ~ Selected Questions — 











oe Se aa eg ee 22 
= Exercise ToS ^ -2nr- 2x7 x 42cm. - 264 cm 
URN at HES BLANS | ”. No. of revolutions required to travel 26.4 km — 
l. chord 
i t 6.4 x1000 x100 
2. 7cm | | _ 26.4% ; — 10000 
B0 22... TT.» ur 
mu 5 pem dos m] 3. Distance travelled by the wheel in one revolution = 27 
| ra Me, 
3 2m. 4. n? 5. — nr NT x— = 88cm 
6. boundary ^ 7. 44cm 8. 1327 cn? and the total distance covered by the wheel 
9. 36on 10.269.5 cm? = 13.2 x 1000 x 100 cm - 13,20,000 cm 
0 .. Number of revolutions made by the wheel 
11. [gam +2F Jom 
360 1320000 15.000 
12. 10cm. 13.7 cm J 88 . 


TE 4. Given that a wire of length 26.4 cm. is bent in the shape ofa 
14. 77cm? 15. —— Xmr. 16.7cm circleofradiusr.. ` 


-. Circumferene of the circle = 26.4 cm. 








l. True 2. False 3 True => 2m -7264-2 r= zos = 202%] =4.2 cm. 

4. True 5. False 6. True 2n — 2x22 

7. . False 8 True 9 True 22 

10. True 11. False | | -. Area of the circle = nr? = 7 (4.2) = 55.44 cm? 





MATCH THE FOLLOWING : 5. Total area of two circles = n (8) + x (6) = 100 x cm? 


I. (A)>r; (B)> Pp; (C)2q (ds Let the radius of the required circle be r. 





2. (A) (B)2r, (C)>p; (d)s =>nr=100r > =100 >r=Icm. 
3. (A)>q; (B> r; (C)>s; (d) p 6. Let the radius of the circle be r, then area of the circle is 72. 
Now, OR= OT+ TR=r+r=2r 
[: TR = OS=r (given)] 
1. (a) Area of sector Now, by pythagorus theorem in AORS, 
= mr? = x6 6x em? =11 sqem. SR = JQry* -r* - Jar 


So, area of square PORS = 3? 


(b) Here length ofarc £ — 22 cm. à 








9 -. Required ratio= T - 2 
. 2nr—— -22em. 3" 3 
360? : 
à ; à 7. Area of unshaded portion 
x dpt as "a | 
Area of sector = nr "360° 2" 360° = Area of rectangle - Area of 27 circles 

en = + X6X22 sqem = 66 54.0m = 15x6- 253.143? 
2. Distance travelled in one revolution = Circumference of the = 90-7065 
"ilie = 1935cm 
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RESO S ERE Areas Rela 
A WERE s s Rela! 
8. 2lcn? 


—_— 14 cm ————— — — —3 


OY 
N. 


(Hint. Radius of largest circle = ; cm 


Required area = js- XX je 


9. 10cm,3cm; 


[Hint. R - r7 7, = qq - P - 286 = RP-pg-13x7 

= (R*r)(R-r)*9] 2 (R*r)x7291 2 R+r=13.] 
10. Area of the shaded region 

— Area of the square — Area of two semicircles 


= Area of square — Area of circle = 14 x 14 -n (7)? 
[+ side of square = 14 cm, Radius of circle = 7 cm.] 


2. 


22 
= 196- TAIT = 196- 154 = 42 cm? 


11. 





Area of ram region 


22 
* (side) -x7 (145,7 *7*72196— 1547 42cm? 


132 
12. 7, em, 
60 22 2 132 
= ——X-—-x6' cm? = — cm? 
[Hint. Area 360 3 7 cm’) i 
22275 


Pante 5, 
13. 3 cm? 


1.22 2 
(Hint. Required area = (i9 jen 
77 
14, > cm?; 
(Hint. If radius of circle is r cm, then 6. 


2x xr = 22 => pads 


"EB" UON 
7; ~ Required area = 4315 J cm gm .] 


ale e o vel 
à P sen or ArT " 
PASSES EDEN T IPES, 


SHORT ANSWER QUESTIONS i; 


4375; 
(Hint. Distance covered in 10 minutes 
10 


=| — x66 = 
i m || km 


= (11 x 1000 x 100) cm 
+ Distance covered in one revolution = Td = [o Jem 
11x1000x100x7 


22x80 
=0B=15cm, ZAOB=60° (figure) 


~». No. of revolutions = = 4375 |] 


Here, OA 


See utt 
X 


As, OA = OB, we must have Z OAM = 60? = Z OBM 
Area of sector AOB 


- 60? x x(15)? 2 _ 3.14% 225 _ 
360° 


As A OAB is equilateral Ar (A OAB) 


- X3 asp = 1-73x225 
4 





=117.75 cm? 


= 97.31 


Now, area of minor segment = 117.75 — 97.31 220.44 cm2 
Area of the major segment = t (15)? — 20.44 
=3.14 x 225 — 20.44 = 686.06 cm? 


, Here, side of square = 14 cm and 


radius of each circle = 7 cm 
Area of the shaded region 
= Area of square — Area of four quadrants of the circle 


= Area of square — Area of one full circle 
-14x14-nx(7 


22 
= 196- 3*1x7 = 196-154=42 cm? 
21.5 cm2 
77 cm, 63 cm; 
(Hint. 2r, +2r,=2.8 => retry» 1.4 


22 
2x- (n -7)=0.88 = r; -r,=0.14] 
\ 


154 
bap ABA. JR 
1 cm*; 
[Hint, The angle through which the minute hand rotates 


. 5 
in 5 minutes = — x 360° = 30° 
nutes 60 0° = 30 
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| Mathematics |. 
.. The area swept = as 14? cm? = iet cm?] 
. 360 7 3 
65 


7. =" Cm; 
3 em; 


240 22 
(Hint. Length of arc APB = 360° x2x 


Required length = [s 


8. 20.4375 cm?; 686.0625 cm2 
9, Let r, — radius of bigger circle, 
— radius of smaller circle. 


As given nm +r? =1807. (1) 


2 


>ñ +r? = =180 and 


distance between centers i.e., 


From the equation (1), 5? + (7 - 6)? =180 
= n (n -12n +36) =180 


=> 2n -12n «36-2180 — 2r? - 125 -144- 0 

= prom 6r,-72=0 F 

= (n -12) (n * 6) 2 0. Hence, r, = 12cmandd, =24 cm. 
So, diameter of the bigger circle = 24 cm. 

Each chord of the circle with radius a, subtend an angle of 
60? at the centre; and make an equilateral triangle with 
centre of circle as vertex. So, each side =a. 

Since, on each chord an equilateral triangle is made, there 
are total 12 such triangles. 


10. 


3 
Area of one equilateral triangle = LE 
RE 2 2 
Total area = P x12 = 3434. 


88.44 cm?. | 
If the sector makes an angle 0 (in degrees) at the centre of 
the circle, then 


1. 


? 
l2 —x2 => -X =—] 
360^ P^. — 360 a 
Now, area of sector ? 2 ? r 
| -——xpr^-——xprxr2- 
ED RM. Ua ert 


Area of shaded region 
= Area of equilateral AABC + Area of the semicircle 


13. 





| Areas Related To Circles - 


ewe qam P4 sns Im vohis cmn ry wt pA Qe CPUS o^ riter n m tp tem ui v: 









A ; c 343 | 
= "nm dd dx] 
4 2 7 
= VBxTXT e XTXT 
3x49 77 
= 1.732 x 49+77 
= 161.87 cm? 
14. LetOA=xmetres, 
In AOAB, Z AOB - 90? => x?* 2-56? — x? -28x 56 
Required area = 2 (area of sector OAB + area of A BOC) 
=2 Se? EP m? 
4 2 
( x 22x 28x56+28x56 n? 
Z 1 
= 56 (44 +28)m? = 56 x 72 m? = 4032 m? 
15. Length of wire = 21 x 42cm = 84 n cm. 
. l 
side of the square = (exse ba ncm 
Area of circle _ 1x42? Meu 4x7 ]4 
Area of square (217)? k 22 | 
16. 14cm? 
2x6-4 
17.  Interiorangle of hexagon = daa dee 6 ) x 90 = 120? 
Ha 
Area of hexagon = 2 x6x6x N3 x 6-54 43 sq. cm 


Area of a hexagon occupied by circles 


20 
=2 x — x 


360 
Area of a shaded region 


-5443 -247 -6(943 —4mn)sq. cm. 


LONGANSWER QUESTIONS : 


l. (i) Area of the grassed enclosure 


n x 6? = 24n sq. cm 


PQx PT «2x xnxr 
PT 
|n Reim 


200x704 x35x35 


14000 + 3850 
= 17850m?. 
Outer perimeter of ABCDEF 


= AFE ED * DCB * BA 
= 2AFE+2ED 


(ii) 
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 AMNC^VON MER. 0200 oor sober - 
[ 344 PENEAN IS CT ERAN 
2 4. Given : length of the sheet = 11 cm 
mnn 2 uv) indi Breadth of the sheet = 2cm 
(where r= 35 4 7 242 m) Diameter of the circular piece = T cm 
- 2 XXE 4 400m Radius of the circular piece = E — 0. 25 cm 


. Now, area of the sheet = length x breadth 
Wb ri =11x2=22cm? 
(264 + 400) m 
= 664m. Area of a circular disc = 17 
2. Radius of circle, r= 10 cm. 


22 
E x (0.25)? cm? 


Number of circular discs formed 
Area of the sheet 
^ Area of one disc 


B 22 
z x (0.25) 
| ; " 22x7 - 112 
Minor segment P 22 x 0.0625 
Hence, 112 discs can be formed. 


s, Let ABC be an equilateral triangle with side a, then 
V3 2 
— (1 
4 





nro = 
Area of minor segment = 360 2! sinÜ | where 0 is 


= 4945 cm? 
the angle subtended at the centre of the circle. 


2 = 2 d 
3.14x10x10x90 1 P en a 34 em => a-|4cm 
Ce  - -7%10x10xsin 90 Each angle of equilateral AABC = 60°. 


314 | 


P ; Circles with radius zof side of A4BC 
= -7 o2 (100) x1 = 785-50 = 28.5 cm? 


i.e., i of 14 em i.e., 7 cm are drawn with angular points. 
Area of circle = nr? =3.14 x 10x 107314 cm? 
Area of major segment = Area of circle 
— Area of minor segment 
Area of major segment = (314 — 28.5) cm? = 285.5 cm? 


3. Let the radius of the circle be r, ‘ 
The side of triangle = 2r | 
337 3 
„. Area of triangle = side) = V3 (2r)? = Jar? /WN 


4 
But area = 17320.5 m? [Given] 


J3r? 217320.5 
A, B and C us centres, 


pg eee with 100 Required area = area of shaded region 
B 1.732 = area of AABC — (sum of areas of 3 sectors with radius 
NE NS 7 em and central angle of 60?) 
Area of the 3 sectors in the triangle = 4943 cn? ~ E 7? en? 
360 
I | 2 
n i = —Xx3.14x100 
z (arca of circle) 2 - (4943 - 77) em? = (49 x 1,73 ~77)en2 
= 1,57 x 10,000 = 15,700 m? = 7.770, 
~. Area of triangle not included in circles 6. Letrem be the radius of the hemisphere and /i em be the 
= 17,320.5 — 15700 = 1620.5 m? height of the conical part, 
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| Mar rhe! ve" MAT AS S ENV coc 2 : 5 “a 1 A 
Length of the girth = 27r = 44 cm. 
Pascal] cm = 7cm 
22x2 


=> h*r-30cm-h-30—7cm.-23cm. 
Vol. of the vessel = Vol. of hemisphere + Vol. of cone 


-injala- LP (2r+h) 


3 3 3 10. 


Ix x (2x 7+ 23) c.c. = 1899.33 c.c. 
Slant height, ¢= 23? 47? cm = 4578 cm = 24.04 cm. 
Total surface area = curved surface of hemisphere + curved 


surface of cone = 21r?  nr£ = nr (2r + £) 


= Hy 7 x (14+ 24.04) sq. cm = 836.88 sq. cm. 


T Let AO =OC =r. Then: 
(i) Area of the shaded portion 
= Area of quadrant AOB + Area of quadrant COD 
2 


2 
Tr^ m s 
——-L—— = 308 Given 
be 1 ( ) 


" 308x4x7 
|^. 2x22 


= r-496 -14cm 


=196 


11. 


AC=2r=2 x 14=28cm 


22 
(i) Circumference =2nr = 227 s =88 cm. 


8. BC2=AB2+AC2 > 10-6? * AC = AC=8cm. 
Join AI, BI and CI. Let r cm be the radius of incircle. 
Area of AJAB + area of AIBC + area of AICA = area of 
.AABC. 


= (6xr-+10xr+8xr) =7x6x8 —r-2 
Required area — area of A4BC — area of incircle 
-(1xexs- 2x2? lem? 
2 7 , 
9. (a) R (radius of circumcircle) = 3^ (height of A) and 
h -B a (side of A) 


43 1, lien we rein 
3 


4 


rev ohera iat ah FT RGA TON TED Mk 


-jeÀ sead E Td. 
A SE HOLT oft 
RM EYE: 
< Ve ve aret o V S LS 
TA pe Cy sents We a s aR rol 2 be ne d 41 
MAL X ee PS ce 9 Loch c, BPO ei hh. 23412»—.293.1 9 


‘Sento area = area of dide -arca of AABC 


= nx32? -33 (sas. 
4 


(b ZAOC=2. ZABC=2 x 60? = 120° 






aS Sih i t7 






4. 





l 
= required area = 3 (area of circle — area of AABC). 
(i) We have, 
Diameter of the semi-circular particle = 2.8 cm 
r= Radius of the semi-circular particle = 1.4 cm 
Path traced by the ant 


=fr+2r= [Due 2x14 Jem 


=(22 x 0.2 2.8) cm = (4.4 * 2.8) cm - 7.2 cm 

(ii) Clearly, : 
Path traced by the ant = AB + BC + CD + arc AED 
=1.5cm+2.8cm+ 1.5 cm * (r1 x 1.4) cm 


= (1.5+2.8+1.54 aa Jen 


=(5.8+4.4)cm=10.2cm 

(u) We have, 
Path traced by the ant = OA + arc ACB + OB 
-(2*nx14-*2)cm 


Xv. 
= [i24 en caen 84cm 


Clearly, for (iii) food article ant will have to take a longer 
round. 
We have, 


Diameter of circular ends = 7 m 


r= Radius of circular ends = : m=3.5m 
Also, i 
l= Length of the rectangle = (20 — (3.5 +3.5)} 
m=(20-7)m=13m 
b = Width of the rectangle = 7 m 
Perimeter of the garden = 2/ + nr + nr 
=2/+2nr 


= {2x13+2x22x7} m=(26-+44)m=70m 


Area of the garden 
= Area of rectangular part + Area of semi-circular ends 


l l 
-Ixb* zu?) + > (nr) 
=Ixb+nr 


M Ire Zar LA + 154) m? = 245m? 
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"SECUS 2 





MULTIPLE CHOICE QUESTIONS ¢ 


Let the radii of the 2 circles be rı and ry, then 


10. 
12. 


[20933 
20933 = nr — r= —— =81.6cm 


(d) 11. (b) 
(c) Joining B to O and C to O 


ru *rj4-15 | (given) -^ "» » 4, (1) Let the radius of the outer cirlce be r 

-— » erimeter = 27r 

°F + "s 1530 (RIVE) a Louj uu (2) But 00 =BC=r [diagonals of the square BQCO) 
> Rp *72-153 "y (15— 42) 2153 Perimeter of ABCD = dr. 
On solving, we get 

i 2nr n 

r= 12, rj73 Hence, ratio= 7477 

Required ratio= 12:3 =4: 1 bi 


© 














2. (c) Boundary of shaded region = Circumference of four 13 “Radius of outer concentric circle = E A som. 
semicircles (two circles, r = 7/2) + Circumference of V d LS rad 2 
two quarter circles (one semi-circles, r — 7) Pe of path= (42 m " 22! 7e» peg 
= (2x2m)-*nx2r-(4x22/1 x 7/2) + Q2/1 x 7) l al-x--x742x7 

244 4225 66 cm. 14. (c) Perimeter 1Onn2r- 2^ 7 cm 

3. (b) 275—503 and 2m; -437 miu 

3 437 
n = — or cece 
' 2n om 2n *- ee 7¥ n(49) 
. 1 i = — = = 2 
Area of ring = x (n +r,) (r, —7,) Area of the circle Y Ja | z 49 cm-. 
(5247) (508-487 ., 194. 154x7 
2p|————||———— Now, consider — = = 
940 ( 66 66 a ) 
= 235x 7X7 = 235x21= 49 
2 a(S) 2 — aT 35 

4 (b) Let the side of the original square be ‘a’ units. "2 16 
Therefore, the area of the original square = a? units. A 5 
The diameter of the circle of maximum possible ^» 4 
dimension that is cut from the square will be ‘a’ units. 

The diagonal of the square of maximum possible 210 23 5x125 625 
dimension that can be cut from the circle will be ‘a 2m 4 4x125 S00 
units, 4: (b, d) 
If the diagonal of the final square is ‘a’ units, then its ; 
2 . 
area a^/2 units. | .8 
Therefore, the area of the new square will be 5096 of nnd 360? xar? = =x n(7)° = — 
the area of the original square. 

5. (c) Should be XY since you divide XY into millions of Bow 121 121x7xm 121 
congruent portions, each portion which is the diameter it  3x22xnr 3n 
of the semicircle is very small. So the sum of all the 4. — (b,c,d) 
arcs should be XY. 

6. (b) md*nd,-md —d,*d,-d (a) Area = ——x pr? =L x2 (gy? _ 132 

pU "iiia 360 360 7 UE TM 

7. (a) Requiredarea = y 142, | cm? 0 : 

i 9 (b) Area of minor sector = 369" 
— (49 — 38.5) cm?. 
8. (a) Let the radii of the outer and inner circles ber, and r, 60 5 
respectively; we have ~ 360 ER 14x14 = 102.57 env 
= : PAA 2m 2... n2 | 
Area = nri - nr, = n (rh - r7) Area of major sector 
= n (ri -r2) (ri +r) = Area of circle - Area of minor s 
= n(5.7-4.3)(5.7+4.3)= n x 1.4% l0sq. em TERON 
= 3.1416 x 14sq. cm. = 43.98 sq. cms. " 32 14)? -102.57 
9. (b) Areaofsector- 240/360 x n (100)? = 20933 cm?. 7 d 


Let r be the radius of the new circle, then 


=615.44- 102.57 = 512.87 cm? 
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C 2n(5) 2 





(c) == == = lengthofaro=22 
A nm(sy 5 


19. n? = 0 7 (2r) 
^. Area of sector = 360 360 [2 V 


9 r| 22x6 , 
- s P" (5) = = = 66 cm* 


8. (a,b,c) 


PASSAGE-I 
1. (a ZAOB=60° äi 
Area of the sector d’OB’ = —— n(6)* = 6 nom? 


360 
2. (b) Area of shaded region 
= area of circle + area of AOAB — area of sector A’OR’ 


= n(6) eS ay -6n = axe (uaa) - n 
= 94.2 + 62.352 = 156.552 cm?, 


ASSERTION & REASON! 


1. (a) Both assertion and reason are correct. Also Reason is 
the correct explanation of the assertion, 


C= 2x Xr = 176 


_ 176x7 

| 2x22 

2. (a) Both assertion and reason are correct, Also, Reason is 
the correct explanation of the assertion, 


entera Af} 


=m(25-—9)= 16x 
3. (d) Assertion is not correct, but reason is true. 
anr- 22 
r=3.5cm 





r =28cm, 


<. Area ofthe circle = 35352385 cm?, 


MULTIPLE MATCHING QUESTIONS: 


(A) > q; (B) p, s; (O p, s: (D) > q 
90 
(A) Area of the shaded region = =p | (26)° -(3y | 


l 24 
- reat) -(23) | = 115.5 = 115m? 
(B AB=2xAD=2%*65= 13cm 


BC= 4B}? -(40)} = \(13)? -(5)? =12em 


(C) 


(D) 


| (4)(12) - A0 cni? 


Area (Ad HC) = : s» dC IC : 
=().000m — ^ 

(ACP = (day? 1 (HC) 964 1 36 100 

AC 100m 

Area of the shaded region 

= (aren of the circle) - (area of the rectangle ANC) 


- (Nx) 








= (78,57 A8) = M,57eni? 


00 22. ) 
Area of the shaded reglon ^ 4407 7 « (14,M) 


21147 = 115m 





HOTS BUBJEOTIVE QUESTIONS | 


Aven of outer cirolo = m, ON? 
and area of inner cirele = 17* OD? 


OD? | OD | 
As given rx OI? = 4xnOD* => or 47 Ol 2 


sin ZOBD = Ls + l ^ ZOND = M" 
OR 2 





= ZABC = 60? , { Since, ZABC = 2Z0lD | 
Hence, AABC is equilateral, 


The next step is to find side AB and OD, 


Since nr? = 12, we get, r SOB = (a and OD = l [12 
n 2Ym 


Using Pythagoras theorem, we get, 


3 
DB2= oB?-op? = 121, '2 29, = Di =-= 
n 


3 6 
Hence, side AB = 2x = 
vn vx 


Area of AABC = 53 side? = N3 36 = ov3 
4 4 m n 

Radius of the bigger circle = R. 

Radius of each of the three inscribed circle = 2 em. A, B, Care 

centres of these circles. ABC is an equilateral triangle of 

each side * 2 +2 4 cm. 
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- 


Centre O of the bigper circle i is wiles "- centre of the 3. (i) 
equilateral triangle ABC, 


| 348 hac) A ita EE Mathematics | 
ERE "Areas Related To Circles | 


2 
AO=R-4, andAO= 3 rd of the median of the AABC. 


; 443 
Median = Wa, So, 40- 5x. 


443 


40 - —  -R-2 = r= +2 


piia 204243) 
Ev mum 


Area of the shaded region — Area of the bigger circle - Total 
area of the unshaded portion. 





2 
2(3+ 23 
Area of the bigger circle =n x A? = 7t om Draw a perpendicular from Z to the horizontal extended 
line CDD', B 
; 4, BD* Our — 
Area of equilateral AABC = Byg = 445. tan45° = "isrP E 4010 10 
50'B-0D«10-20«10-30. — p 


Area of three shaded sectors = 3x nx 2? 2 2m, In APOD and PO'B D X D 
" OD OP 20 h 

| O'B O'P 30 10+h 
[Since, each sector is 6 th of a circle.] Amount of water in bucket = Volume of cone ABP — Volume 
Area of three circles (radius = 2 cm) = 3xrx2? Sree ODE 
Total area of unshaded portion = Area of unshaded region 
in the centre of equilateral triangle + Area of unshaded region 
in the three smaller circle. d " " 
So, area (unshaded) = (Area of equilateral triangle-Area of 73 p[30° x30— 20" x20] 
three shaded sectors) + (Area of three circles-area of three 
shaded sectors) 
So, total area of unshaded sector 


= 10h = 200 or A = 20 cm 


-i"l0'B(00'« h)- OD? (h)] 


= 5 p[27000- 8000] = 190007. 


| 4 4 
= (4/3 -2p)+ (3x x2? -2p) Uu) Vamenta i i E e a 


= 4/8 -2p+12p- 2p = 44/3 8p 


234243 
= Area (shaded region) = Pet n -445 - 8p 


- RE 





an, a Bien (E: as 
9 9 : 
45 3 i 
12-- 4843 _|{ 4+16v3 "n, Let the height reached to H level from point P. This 
m | 9 lt -443 = 3 Js «8| aq. uma, increase is due to the volume of the ball. 
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(ii) 


Base radi at that point = A = H 

(*: Base angle of cone is 45°) 

Volume of cone till height  — Volume of cone till 
height B = Volume of ball 


= nf? x H -30* x30] e 212574 


— H? -27000 =37000 => H -3/64000 = 40cm. 
-. Height of water in the bucket = 40 — 20 = 20 cm. 


shaded 1 
Shade C 


4 
pro—— 


Shaded 2 





w 


In AFAE , ZFAE = 90° as it is an angle of a square. 
Further EF will be the diameter of the circle as an angle 
subtended by a diameter on the circumference ofa 
circle = 90°. So, EF will pass through the centre O. 
In AFOA and AAOE 

OF =OE (radius of circle) 

AO=AO (common) 

ZFAO = ZEAO 7 45° 

So AFOA ~ AAOE. => AF=AE 


pU co —— 


: l 
Area of AAFE = = base x height = uU 


AF? + AE? = FE! 22! =4 
(Pythagorus theorem) 


or AF? =? => Area of MFE =>x2=1 


Area of the part of the circle falling outside the square 
sheet 


= Area of shaded region 2 = un area of 


2 2 
nr nxi n-2 

= — — = -|2-—— ^s — 
AAFE ; | 2 5 [o rt] 


Area of the white portion of circle = 





wid m-2 2n-(n-2) "+2 
=< 2 2 








v= ee a M = ^M > =e 
rs i e A 2 34 X a Sue ll ` A in 
A x ^ b Ak helene E x. ‘t= p= wj 4 Weg ety l; 
qim EY p ay. Ies Ev AS tg mU x 975,23 V. dia 
feste ro ae Pen 
m 
-— Ww i L' LJ 
Nue "E : M ^ 
fs 4 


*. Area Nd shaded region 1 = Area of sq. ABCD - Area 
of white portion of circle 


Hence, required proportion of the sheet 


6-n 


— 


2 
4 


_ 6-7 
8 


Let ABC be an equilateral triangle of side 18 cm 
= AB=BC=CA= 18cm 
Draw AD L BC 
AADB-AADC [By R.H.S. criterion of congruence] 


=> BD=CD [CPCT] 
A 
18 cm 18 cm 
B A 
9'cm 9 cm 


= BD-CD-lLBnc-lxi8em29cm. 
|  .4 


aia 


|^ Since, the centre of the inscribed circle coincides with the 


centroid of the equilateral triangle. 
radius of incirlce OD = ZAD [ AO: OD-72:1]. 


Now, in right A ABD 
AB? = AD? + BD* 
[By pythagoras theorem] 
=> (182 = AD? +9? = AD? - (18? -9? = 324 - 81 =243 


l 
— AD = +V81x3 2943 cm = OD =>x 9/3 - 3/3 
A 2 22 2 
Area of incircle =r“ = > x(3v3) cm 
p =0D=LAD= 1x945 =33 em 


= i x27 cm? = 84.86 cm? 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 





Pr, sre sd 
Staal. 





Tg Se Sipe PS S 
. E> S s a E tA d 1 P 
, iS 
+x2 => x=28. 





i ws“ 7 as d 5 
and Ln da JO, Ru. 


Area of equilateral D ABC = (x*25yp 245 

i c "uw 3 ‘ -. Radius of circle = (28 + 25) cm = 53 cm. 

=~ (sidey” = x(8) = 3 x81 cm? (ii) InA4OD, ZAOD=90° 

= 1.732 * 81 = 140.29 cm2. Lodi 

Hence area of the remaining portion of the triangle = AD -2x) = AD= J2x = AD= 2842 cm 

= (140.29 — 84.86)cm? = 55.43 cm. = AD=28 x 1.41 cm=39.48 cm. 

6. (i LetOA=xcm,thenOD=xcm. (ii) Required area = area of circle — area of square ABCD 

Radius of circle = OP = OQ - OD + DQ 7 (x  25)cm 
In APAO, ZFAO =90°. By Pythagoras theorem, š (314x53 - (28/2 y | mè 
OP? = AP? + OA? sin | 
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Figure : Various solids 


In this chapter, you will study to find the surface area and volume of these solids. 
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In our day-to-day life, we come across a number of solids made up of combinations of two or more of the basic solids. You must 


have seen test tube (combination of cylinder and a hemisphere) in the laboratory, top (lattu) in play ground (combination of cone 
and a hemisphere). 


Similarly, while travelling, you may have seen some big and beautiful buildings or monuments made up of a combination of solids 
mentioned above. | 





Calculation of surface area and volumes (capacity) of such objects are of great importance in our practical life, like in manufactur- 
ing of furnitures, toys, tanks, etc. 


PRISM : 


A ‘Prism’ isa solid figure with uniform cross section. Hence a prism is a three dimensional solid in which top and bottom faces are 
identical planes. The lateral faces of the prism are rectangles. The top and bottom faces are also called bases. 


Right Prism: 
A prism is called Right Prism, if its lateral edges are perpendicular to the top and bottom faces (or both bases). 


i) Tri Prism (ii) Triangular Right Prism 
j P eiers bases [Triangular bases and 
but lateral edges lateral edges are perpendicular 
are not perpendicular to the bases] 
to the bases] 


Here we shall discussed the Right Prisms only. Hence we called the Right Prism, simply as Prism. 
Some important types of Prism are shown below : l 


a 





Me seee 





Pan —- Hexagonal prism 
(Top - (Top and bottom 
are triangular) map Fon A faces nre hexagonal) 
op à o ' 
are pentagonal) 
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| 
y 
Square prism or Cuboid 





Cylinder 
(Top and bottom faces are bottom 
squares) Cuboid II fi a , square) (Top: and : 
(Top and bottom faces are rectangles) (All faces are square faces in faces are circles) 


In each Prism, 


(i) The number of lateral faces = the number of sides of the a base. 

(ii) The number of edges of a prism = (number of sides of the a base) x 3. 

(üi) The sum of the lengths of the edges = 2 (perimeter of base) + (number of lateral sides) x height 
Lateral surface area (LSA) of a prism : 

L.S.A = (Perimeter of a base) x height = ph 
Total surface area (TSA) of a prism : 

T.S.A=L.S.A + 2 (area ofa base) 


Volume of a prism : 
Volume = Area of a base x height = Ah. 
(i) Cube: 


In a right prism, if the top and bottom faces (or bases) are square, then it is called a cube. r4 Flu 
In a cube, all the three dimensions i.e. its length, breadth and height are equal. 

If ‘a’ be the edge of a cube, then 

Volume = a? 


Total surface area = 6a? 
Diagonal of a cube = V3 x edge = Ba 


Edge of a cube = 3/volume 


(ii) Cuboid: i 
In a right prism, if the bases are rectangles, then it is called a cuboid. 
If ‘P be the length, ‘b’ be the breadth and ‘h’ be the height (or depth) of a cuboid, then 
Volume = length x breadth x height = / x bx h 
Total surface area = 2 (Ib + bh + Al) 


Diagonal of a cuboid = VI +b? +h? 


- "ia redi uds if the top and bottom faces (or bases) are circles, then it is called a cylinder. Thus a cylinder has two congruent 
and parallel circular planes which are connected by a curved srface. Each of the circular planes is called a base of the cylinder. 
(a) Solid Cylinder: A solid cylinder is the region bounded by a cylinder i.e. if there is no air or vacuume inside the cylinder, then 
the cylinder is called solid cylinder. 
If ‘r’ is the radius of the base ‘h’ is the height of the cylinder, then 
(i) Area of curved surface = 2trh | (ii) Total surface area = 27v (^ +r) 


(iii) Volume of the cylinder = 17h 
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(b) Hollow Cylinder : 
A cylinder from which a smaller cylinder of the same height and of the same axis is cut out is called a hollow cylinder. 


ANEMA Tics T. 





A line passing through the top and bottom faces (or bases) is called the axis of the cylinder. 
If *r" & *R' are the internal & external radii respectively and *4 is the height, then 
(i) Volume of the hollow cylinder = (TR? — n2) = n(R? - P)h 
(ii) Area of the curved surface = 2rRA + 2nrh = 2n(R + r) h 
(iii) Total surface area = area of curved surface + 2 (area of a base) 
-2n(R-*r)h *2n(R? - P) -2n(R* r)h* 2n (R* r)(R -r)7 2n (R+ p) (h R- r) 


(iv) Triangular Prism : 


Bau. AN 


(i) Volume = Axh= a? xh 


(ii) Total surface area = lateral surface area + sum of areas of two ends 


V3 2 S 


=ah+ah +ah + ua" =3ah + — 


(v)  Pentagonal Prism: 


(i) Surface area of pentagon = J/3a? 


GP 


(i) Volume- V3a? xh 
(iii) Total surface area = Sah +2 43a? 


(vi) Hexagonal Prism : 
(i) Surface Area of Hexagon = =2,5981 a? 
(ii) Volume- 4x A 72. 5981.4? xh 
(iii) Total surface area = 6ah + 2x2.5981a? 
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PYRAMID : 





l 


A ‘Pyramid’ is a three- dimensional figure made of a plane base (bottom face) and triangular lateral faces that meet at the vertex. 


O T 
A N 
P Q 


(i) | | 
In the above figure, the base ABCD is a quadrilateral. All the vertices of the base are joined to a fixed point O in space, by straight 
lines. The resultant solid obtained is called a pyramid. 


Right pyramid : If the base of a pyramid is a regular polygon or circle and if the line joining the vertex to the centre ofthe base 
is perpendicular to the base, then the pyramid is called a right pyramid. In the above two figures, (i) is the Ri ght Pyramid where 
as figure (ii) is not a Right Pyramid. Here we shall discussed the Right Pyramid only. Hence, we called the Right Pyramid, simply 
as Pyramid. 


Types of Pyramid : Some important types of pyramid are shown below: 





h 
h 
(i) (iii) 
a 
i Pentagonal Pyramid 
Triangular Pyramid (Base z (Base is a regular pentagon) 
in an equilateral triangle) 


Square Pyramid 
(Base is a square) 


(v) 





Hexagonal Pyramid Cone 
(Base is a regular hexagon) 
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the pyramid and 
() The length of the line segment joining the vertex to the centre of the base is called the height o PY Is 


2: cine eee id is called its slant 
(ü) The distance between the vertex and the mid point of any of the sides of the base of a right pyramid is called its slan 


height and is represented by ‘P. » 
(im) Fora pyramid with perimeter of base = p 


l 
Lateral surface area = | (Perimeter of base)x (Slant height) = > pl 
Total surface area = Lateral surface area + Area of base 
Volume of a pyramid = i X Area of base xHeight. 


(i) Cone (Right circular cone, simply called cone) : 
A cone is a kind of right pyramid, whose top is a point and bottom face (or base) is a circle. 
Thus a cone is a solid pointed figure with a circular base. 
If ‘I is the slant height, ‘r’ is the radius of the base and ‘A’ is the vertical height. l 
0 P=R+P 


I5 Vr +r? he 42-7? r= VP? = 
(ii) Area of curved surface = mr! = nr (Vi? +r? | 
(iii) Total surface area = curved surface area + area of the base = mr/ + nr = nr (/ + r) 


(iv) Volume of the cone = sf rh 


(ii) Triangular Pyramid : 


(i) Area of the lateral surface of the pyramid 


l 3 
it x perimeter x slant height = 2 x 3a xl = 3” 


2 
l l J5 2 ha? 
= — = — xf#x — = lI 
(ii) Volume i gy tae 3 1 a AR 
v3 2 





à l 
(ii) Total Area of the pyramid = jM * "us 


(iii) Square Pyramid : 


| 
(i) Volume = hx area of base = ;" x a? 


l , i 
(ü) Lateral surface area = 2 x perimeter x slant height = ; x Ja x l =2al 


(iii) Total area of the pyramid = 2al +a? = a (21 +a) 
(iv) Pentagonal Pyramid : 
i (i) Total area of the pyramid = Lateral surface Area + Area of the base 


=xSal e So? 


Where is the slant height 
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: l | l 2 
(ii) Volume = ; x hxarea of base = 3" hx J3 a= = 
(v) Hexagonal pyramid: 
(i) Total surface area = i x6al ^ 2.5981a? 


Where */' is the slant height 





(ii) Volume = ; hx area of base = : hx 2.5981a? 


SPHERE : 


Sphere is a set of points in the space which are equidistant from a fixed point. The fixed point is called the centre of the sphere 
and the distance is called the radius of the sphere. A foot ball, a cricket ball, the earth are some examples of sphere. 

A line joining any two points on the surface of sphere and passing through the centre of the sphere is called its diameter. 

(a) Solid Sphere: 


A solid sphere is the region in space bounded by a sphere. The centre of a sphere is also a part of solid sphere. Marbles and 


leadshots are some examples of solid spheres. 
Surface Area = 47? sq. units 
4 3 , , 
Volume = 37 r^ cubic units 
(b Holow Sphere/Spherical Shell : 


From a solid sphere, a smaller sphere having the same centre of the solid sphere, is cut off, then hollow sphere is obtained. 
External Surface Area = 4n? sq. units 


Internal Surface Area = 4777 sq. units 
Volume = zm (rR? - P) cubic units 
(c) Solid Hemisphere : 


If a solid sphere is cut into two halves by a plane passing through the centre of sphere, 
a solid hemisphere. 


Curved Surface Area = 217? sq. units 


then each of the two halves is called 


Total Surface Area = 3n? sq. units 


Volume = <n p cubic units 





Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 





(d) Hemispherical Shell: 
If a spherical shell is cut into two halves by a plane passing through the centre of spherical shell, then each of the two 
halves is called a hemisphere. 

Internal Curved Surface Area = 2x? sq. units 

External Curved Surface Area = 2r? sq. units 

Total Surface Area = Internal Surface Area + Ext. Surface Area 
+ Area of ring 

= 2m? + 2nR? + n (R? - 2) = n2 + 3x83 7 n (r? + 3R?) units 





Volume of the material used to form hemispherical shell = =n (r - r^) cubic units 


FRUSTUM OF A CONE : 


The part of a cone between two planes parallel to the base of the cone. Especially the section between the base 
parallel to the base of the cone is called a frustum of a cone. 





and a plane 





A Cone sliced 
by a plane 
parallel to base 


Let h be the height, ¢ the slant height and r, and r, the radii of the ends (r, > r,) of the frustum of a cone. Then we can directly 


find the volume, the curved surface area and the total surface area of frustum by using the formulae given below : 


l 
(i) Volume of the frustum of cone = ru tr nn) 


t= h+ -ny 
(ii) Curved surface area of the frustum of cone = (7 +r,)@ where (n 75) 


(iii) Total surface area of the frustum of the cone = né(r, +r,)+ nr? +7; , where ¢ = r? (n - 5. 
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I. Thedecorative block shown in figure is made of two solids-a cube and a hemisphere. The base of the block is a cube with edge 
5 cm and the hemisphere fixed on the top has a diameter of 4.2 cm. Find the total surface area of the block. (Take x= 22/7) 





Sol. Side of cube / = Scm. 


*. Total surface area of cube = 67? = 6(5)? 2150 cm? 


4.2 
Radius of hemisphere, ” = 3 ^ 2.lcm. 


Surface area of the block = TSA of cube + CSA of hemisphere — Base area of hemisphere 


22 22 
= 150+ 2? -w = 150 + 1? = 150+ ee = 150+ = = 150 + 13.86 = 163.86 cm? 


"A solid is in the form of a cylinder with hemispherical ends. The total Ben of the solid is 19 cm. and the diameter of the 
cylinder is 7 cm. Find the volume and surface area of the solid. 


19 cm 





Sol. Diameter of cylinder = 7 cm. 
*. Radius of cylinder (7) = 3.5 cm. 
*, Radius of each hemisphere end = 3.5 cm. 
Height of solid = 19 cm. 
*. Height of cylinder (4) = 19— (3.5 3.5) = 19-7 » 12cm. 


22. 17.1 
Volume of cylinder = r7/ = 7 x= 7 x— 2 —-x122462 cm? 
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Volume of each hemispherical end = zar - =x 


= —— = 641.67 cm? 
6 6 





Total volume of solid = 462,272 CT x 2772 + 539+ 539 - 3850 


Curved surface area of cylinder = 2nrh = 2x = xx 12 = 264 cm? 


Curved surface area of each hemispherical end = 272 = 2x = x B xa =77 cm? 


-. Total surface area of solid = 264+ 77+77=418 cm? 


vf -———À | 


(nm mom Inm ym s er^ «oem 
closed ARR S d T AV 5 MN: m an RN UR eme MM 

P P bo [cm i cylindrical c container, the a Ae, dius of whic is7 em dhe tio 
7 (4 "n “thear ‘of m al sheet eet require Hsieh n RU HoH ENS y n T i 
ti: ^ Yh [9 "the x "at ohana of the linderm ve ANY. POL due Pu wid Seri D 4 : f Ae ^» renis | zt 
P i v dii) Am x? ft nee hey xin Nds Tem, At ade. diu TNI q^ ey A ; ag Ke Seorg ^ (VM. "uc foe T aT TES 
tie ASA € cost of p: sth luteal I surface of tl ider a ase E Pepe Sy 2 AA AES 


Sol. (i) The area of the me metal sheet required= “The total surface area of the cylinder = 27r E + D 


^ LERTE RRE, nomm; 2 od my 0n 


jJ De maas sees a me sheet. Find 









22 
= 2x7 x 7(7+10) = 44(17)=748 cm. 


(ii) Volume =? h = E X 7xTx10=22x70= 1540 cm? 
(üi) To find the cost of painting the lateral surface, we need to find the curved (lateral) surface area. 
^. LSA - 2nrh = 2x S xTx10- 440 cm? 


Cost of painting = 440x4 = = 1760. 


fume emma gem maet Tot e y mt emere 
4. Find the surface area, volume and length of: 'diagonalofa a cuboid vh | whose dir dimensions are 25 m, 10 m and 2m See 
Sol. Length (4) — 25 m, breadth (5) = 10 m, height (h) = 2m 

Surface area = 2 (b + bh + £h) 

Surface area = 2 (25 x 10+ 10x 2 25 x 2)=2 (250 +20 + 50) 

Surface area = 640 m? 

Volume of cuboid = 7 x b x h 2 25x 10x2 

Volume of cuboid = 500 m? 


Length of diagonal ‘d’ = V£? +b? +h? = Js} + (10)? 4.2? = J625+100+4 = 4729 =27m 


l ARED TONS vi Uy 1 Sree Ree ME atio 1:27, find the rat 7) e D " ORTA ET LM : PUTA Soar perne AD een eee eee ote ~- 
5. Volume oftwo cubes arein ess fol: 27, find | | 


aar s Mala Ade dat AN 
Sol. Let sides of two cubes be a, and a, respectively. 

















mote: ae 
tet 





TRANI S wi ve t4 au. cars bs TTC Pe coi "CL « S ILL 





Volume of first cube (Vi) = a? 


Volume of second cube (V5) = a 


xD 
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Now, surface area of first cube (S p^ 6a? , surface area of second cube (S,) = 6a? 


Now, 3 z 6a, -(2) 
S 


AES Y 
2 6a; a> 





2 
l : 
s (from equation (1)) 


Ratio of surface area = | : 9. 


6. . The height ig ht of a cylinder inder is 80 cm and diameter of the base is 14 cm. Find its curved surface area, total surface area and volume. 


Sol. Height (h) = 80 cm, Diameter of base = 14 cm pape 
n -. radius of base (r) - = =7cm 
curved surface area of cylinder = 27v 


=2x = x 7 x 80 = 44 x 80 = 3520 sq. cm 
Total surface area (TSA) = C.S.A+ Area of two ends 


80 cm 


22 
=2nrh +2 -2m(h-*r)-2x = x 7x (80+7)=2 x 22 x 87 


T.S.A of cylinder = 3828 sq. cm 14cm "N 


Volume (V) of cylinder = 77h = = x (7)? x 80 =22 x 7 x 80 = 154 x 80 = 12320 cubic units. — 


7- By melting a solid cylindrical metal, a few conical materials are to be made. If three times the radius of the cone is equal to twice 
the radius of the cylinder and the ratio of the height of the cylinder and the height of the cone is 4 : 3, find the number of cones 
. .. which can be made. 


Sol. Let R be the radius and H be the height of the cylinder and let r and h be the radius and height of the cone respectively. 


Then, 3r«»2R and H:h-4:3 & o — sc avaa (1) 
H 4 
— m SHAB. UMA ae v meet € 9 wee 2 
= h 3 2) 


Let n be the required number of cones which can be made from the materials of the cylinder. Then, the volume of the cylinder will 
be equal to the sum of the volumes of n cones. Hence, we have 


n 
xR'H = mr => 3R?H - nr^h 








2 (a 3 4h 
=> Pe PEE a 1 [-» From (1) and (2), R--7 and Hw 
r^h rh 
4 
> n= 1x = 9 . Hence, the required number of cones is 9. 


B. 3 A hollow sphere of internal and external diameters 4 cm and 8 cm respectively, is melted into a cone of base diameter 8 cm. Find 
| the height of the cone. ' 


———— — $a 


à -— que m | : 
Sol. External radius of the hollow sphere = 2 = 4 cm, Internal radius of the hollow sphere = x" 2cm 


<. Volume of the metal = Volume of external sphere — Volume of internal sphere 
/ 


hd V ou v rs T. E. 3 
-1^(4 -120) ;"|4 r] 3% [64-8] 3" (56) cm 


/ 
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Radius of the cone = È cm = 4 cm 


Let h be the height of the cone. 


Then volume of the cone = ny cm? 3 


Since the metal of the spherical shell is to be converted into the conical solid, 





4 l 4 
^ Tn(56)-- eae 
3 (56) ;7 (064 => h= = =14 cm. 


Hence, the height of the cone is 14 cm. 


9. Find the slant height, curved surface area and the whole surface area of a cone of radius 21 cm and height 28 cm. 


Sol. Here, r- 21 cmandh » 28 cm. 


^. Slant height, /= Vr? +h? = N21)? +(28)2 = Jia25 - 35cm 


Curved surface area = nrl = E x21lx 35 Jem’ = 2310 cm? 


Total surface area = (nri e£?) = (2310+ 22 21x21) cm? = 3696 cm? 


3 
10. A hemispherical tank of radius im is full of water. It is connected with a pipe which empties it at the rate of 7 liters per 


second. How much time will it take to empty the tank completely ? 


m= x100em =175em 


A |- 


Sol. Radius of the hemisphere = 


2 
-. Volume of the hemisphere = 3 xxx175x175x175cm? 


The cylindrical pipe empties it at the rate of 7 litres i.e., 7000 cm? of water per second. 


"A n 
Hence, the required time to empty the tank = (= oa 175X175 x175+ 7000) sec 


2 22. 175x17Sx175_. = lIx25x7 . 1925 


= ; EM n 3X3»12 mi n = 26.74 min nearly , 


M 
"— m 


11. A well of diameter 2m is dug 14m deep. The earth taken out of it is spread evenly all around it to a width of Sm to form an 
embankment. Find the height of the embankment. 
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Sol. Lethm be Tw: "-— height of the embankment. 
The shape of the embankment will be like the shape of a cylinder of internal radius I and external radius 
(5S + 1)m=6m (fig.) 

The volume of the embankment will be equal to the volume of the earth dug out from the well, 
Now, the volume of the earth = volume of the cylindrical well 

=m 1? 14m = 140m 
Also, the volume of the embankment = x (6? - 1?) A n? = 35 nh m 





14 2 
Hence, we have 35n h= l4n = h=—==— -04 


35 5$ 
Hence, the required height of the embankment = 0.4 m. 


a rl ome 


12. Water in a ‘canal, 30 dm wide and 12 dm deep, is flowing with a speed of 10 km/hour. How much area will It irrigate In 
Se acce if 8 cm. ao apang water is required for irrigation, 

E. | 500 

Sol. Speed of water in the canal = 10 km/h = 10000 m/60 min = ES m/min. 


2o x a0 x— te n = 600ni' 
3 10 I0 
"- In30 min, the amount of water flowing out of the canal = (600 x 30) m 18000 m’ 


` The volume of the water flowing out of the canal in | minute = 


2x 3 
z— M 


8 
If the required area of the irrigated land is x m2, then the volume of water to be needed to irrigate the land = [es 100 s; )" 25 


Hence, E =18000 = x=18000~x B = 225000 


Hence, the required area is 225000 n? 


13. . Theearth dug out ofa well is spread evenly all around ít to form an embankment which is 2 m wide, Find the height of the 
embankment if the diameter of the well is 2m and its depth i ZON: 


Sol. Given, diameter of well = 2m and depth of well = 20m 


2 2 
~. volume of earth dug out = «(2) x20 - 20r 


Given that the width of the embankment is 2m. 
Let the height of the embankment be A. 
Then volume of embankment = external volume - internal volume = (3)! A - x(1) A 


= 8n 
But volume of embankment = volume of earth taken out 


8n = 201 je "m =a 


gom cm 9 


i A piece of c copper rof volume Inv is ; melted downand recast into a bar which is 36m long and has a square cross-section. An exact 
,  eubei is cut off from ¢ one end of the bar. Find the cost of this cube, if the original piece of copper cost t 10,800, 
Sol. Given, volume of bar = 1 m? and length of bar = 36m 


volume _ | “i? l i 
, area of cross-section = length 36 .. Side of square cross-section = e" 
lume of cube cut off from b (Ly bo 
~. volume of cube cut off from bar = | - | » —— 
6) 216 


Cost of 1m? of copper = € 10,800 (Given) , cost of cube = T x10800 = ¥ 50 
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15. Apenstand made of wood is in the shape ofa cuboid with four conical depressions to hold pens. The dimensions of the cuboid 


arc 15 cm. by 10 cm. by 3.5 cm. The radius of each of the depressions is 0.5 cm. and the depth is 1.4cm. Find the volume of wood 
in the entire stand. | 





Sol. Radius of the depression (conical cavity) = 0.5 cm. 
and depth (i.e., vertical height) = 14 cm. 


3 


T 
Volume of wood taken out to make one conical cavity -37(0.5) (1.4) cm? = = oo 


11 22 
Volume of wood taken out to make 4 such conical cavities = 4X 30 cm? = T 3 


Volume of wood in the pen stand = Volume of the cuboidal pen stand — volume of wood taken out to make 4 conical cavities 


22 
=(15 x 10 x 3.5)- e - (525-2) cm? = 523.53 cm’. 


| 
| 
© 
= 


16. H anumappa and his wife Gangamma ai are re busy making jaggery out of sugarcane juice. They have processed the sugarcane 
juice to make the molasses, which is poured into moulds in the shape: of a frustum of: a cone having the diameters of its two 
circular faces as 30 cm and 35 cm and the vertical height a of the mould is 14 cm (see Fig. ). If each cm? of meti has mass 
about 1.2 g, find the mass of the molasses that can n be Speer into each mould, (Take n= 22/7) 





Sol. Since the mould is in the shape of a frustum of a cone, the quantity (volume) of molasses that can be poured into it is 


lan? +r; +r) , where r, is the radius of the larger base and r, is the radius of the smaller base. 
3 


2 
1.2214 35 (2) GI cm? = 11641.7cm’ 
3 7 2 2 2 2 


It is given that | cm 3 of molasses has mass 1.2g. 
So, the mass of the molasses that can be poured into each mould =(11641.7 x 1.2) g = 13970.04 g = 13.97 kg = 14 kg (approx.) 
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17. A bucket is 40 cm. in diameter at the top and 28 cm. in diameter at the bottom. Find the capacity of the bucket in litres, if it is 
21 cm. deep. Also, find the cost of tin sheet used In making the bucket, if the cost of tin is T 1.50 per sq. dm. 





Sol. Given : r} - 20cm, ry = 14cm. and /i 721 cm. 
3 
Now, the required capacity (i.e., volume) of the bucket = or gc n) 


_ 22x(21)° 
7x3 


19272... 
(20? +20x14+14?) cm? = 22x 876 cm? = 19272 em? = D litres = 19.272 litres 


Now, (= NO - rn y +h? = XQ0- 14) «2^ cm. 2 62 213 em = ¥36+44 lem = J477em = 21,84 em, 


. Total surface area of the bucket (which is open at the top) = m (n 4) n 


= n[(n&5)^*r]» 04 14) x 21.844 147] 2949.76 cm? 


1.50 x 2949,76 


. Required cost of the tin sheet at the rate of € 1.50 per dm? i.c., per 100 em? = 1 100 = g A25 


18. The diagram shows a right pyramid that has an isosceles triangular base, Ifthe volume ofthe pyramid is X) em? calculate 


its height, ^. 
E 
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Sol. AD=V13?-5? = Ji44 = 12cm 






Area of base = = *BCXAD - : x10x12-260 cm? 


l 
Volume of pyramid = 3 (Area of base) Height 


330= ; x60 xh 
20 h =330 


330 
dn li = IE IOF = 16.5 
1 20 cm 


19. Calculate the surface area of the following Prism. 


- K— 8cm—9 
Sol. The given prism has 2 triangles and 3 dian on its surfaces. 
Area of the two triangles = AE x8x s 
Area of rectangle type P 2 (10x6) 


Area of rectangle type Q = 8x 10 
+ Total surface area = area of two triangles + area of three rectangles 


= 2( $x8x5}+2(10%6)+ (8x10) 40+ 120+ 802 240 cm?. 
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DIRECTIONS : Complete the following statements with an 
appropriate word / term to be filled in the blank space(s). 
Ln e C i ee IQOSoMUOSGLLBsC :e Ke$t!Áoi:ORéeeí!] 


The volume ofa cube with diagonal d is ............. 

If f, e and v represent the number of rectangular faces, 

number of edges and number of vertices respectively of a 

cuboid, then the values of f, e, and v respectively are .............. 
6.  Acubeisa special type of .............. 


vA PWN — 
- 
© 
Led 
E 
“A 
c 
> 
e 
e 
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d 
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7. A road roller of length 3/ metres and radius : metres can 


cover a field in 100 revolutions, moving once over. The area 
ofthe field in terms ofl is .......... m). 
8.  Iftheheights oftwo cylinders are equal and their radii are in 
‘the ratio of 7 : 5, then the ratio of their volumes is ................. 
9. The volume of a solid is the measurement of the portion of 
Marana occupied by it. 


10. Ifthe volume of a cube is 64 cmł, then its surface area is 


ll. A sphere and the base of a cylinder have equal radii. The 
diameter of the sphere is equal to the height of the cylinder. 
The ratio of the curved surface area of the cylinder and 
surface area of the sphere is ................ 

12. Ifthe ratio of the base radii of two cones having the same 
curved surface areas is 6 : 7 then the ratio of their slant 
heights is .............. 

13. If the volume and the surface area of a solid sphere are 
numerically equal, then its radius is ......... 

14. The length of the diagonal ofa cube that can be inscribed in 
a sphere of radius 7.5 cm is ............ 

15. Total number of faces in a prism which has 12 edges is.......... 

16. Ifthe number of lateral surfaces ofa right prism is equal to n, 
then the number of edges of the base of the prism is ....... 

17. W,P,H and A are whole surface area, perimeter of base, 
height and area of the base of a prism respectively. The 
relation between W, P, H and A is ............. 


"E von PE. "t TEAM 


uz» Siue | | False: M RU M 


La Mia lerne enne macer m RN 
DIRECTIONS : Read the following statements and write your 
answer as true or false. 


|. The face ofa solid is two-dimensional in shape. 
2. Ifa solid has a curved surface then it has no faces. 


. A Volume of the solid is measured in cubic units. 
4. Area is the length of the boundary of a closed figure. 
5. Area is the total surface covered by a closed figure. 


3 


à; , Td 
6. The volume of sphere of diameter is uU 


7. The total surface area of a solid cylinder of radius r and 
height h is 2r r (A +r). 

8. Ifaright circular cone anda cylinder have equal circles as 
their base and have equal heights, then the ratio of their 
volumes is 2 : 3 

9. Ifthe base area and the volume of a cone are numerically 
equal, then its height is 3 units. 

10. Ifthe curved surface ofa right circular cylinder is 1760 cm? 


uis OO 
and its radius is 21 cm, then its height is a cm. 


11. Ifthe total surface area of a cube is Dn? , then its side is 


(5/3) m. 

12. Ifsisthe perimeter ofthe base ofa prism, n is the number of 
sides of the base, S is the total length of the edges and A is 
the height, then S = nh + 2s 

13. Surtäce area iiid PRIMIS pyramid is S = s? + sini 


: LUTTE: NEED ENSE xq 
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DIRECTIONS : Each question contains statements given in two 
columns which have to be matched. Statements (A, B, C, D) 
in column I have to be matched with statements (p, q, r, s) in 
column II. 












1. For figure shown, match the column 


Hemisphere 


5cm. 





Fig. : Top ((Lattu) 
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Column I Column Il 
(A) curved area of hemisphere — (p)3.25 
(B) height of cone (q) 77/4 
(C) slant height of cone (r) 3.7 

(D) surface area of top (s) 39.6 





2 Fora wooden article was made by scooping out a hemisphere 
from each end of a solid cylinder, as shown in Fig. If the 
height of the cylinder is 10 cm, and its base is of radius 3.5 
cm, match the column. 

Column I Column II 
(A) volume of cylinder (p)616/3 
(B) volume of scoops (q) 374 
(C) total surface arca (r) 122.5 n 
(D) volume of the article (s) 171.5/3 n 
3.  Fromasolidcylinder of height 2.4 cm. and diameter 1,4cm., a 


conical cavity of the same height and some diameter is 
hollowed out then match the column. 


Column! Column II 
(A) Arca of bottom of (p) 10.56 
cylinder 
(B) outer curved surface area (q) 1.54 
(C) curved arca of conical (n 5.5 
cavity 
(D) total surface area (s) 17.6 


Lx Vey Show Answer Queslions::- 


DIRECTIONS : Give answer in one word or one sentence. 





eS 
I. An underground water tank is in the form of a cuboid of 
edges 48 m, 36m and 28 m. Find the volume of the tank. 
How many 3 metres cubes can be cut from a cuboid 
measuring 18m* 12 m » 9m? 

The model of a building is constructed with scale factor 1 : 30. 
If the actual volume of a tank at the top of the building is 27 
mi, find the volume of the tank on the top of the model. 

If a rectangular paper of length 6 cm. and width 3 cm is rolled 
to form a cylinder with height equal to the width of the 
paper, then find its base radius. 

Find the percentage increase in the volume of a cuboid 
when the three edges are increased by 100%, 150% and 
250% respectively. 

A cylindrical container, used for holding petrol, had a 
diameter of 16 m and a height of 3 m. The owner wishes to 
increase the volume. However, he wishes to do it such that 
if X m are added to either the radius or the height, the 
increase in volume is the same. Find the value of X. 


Iv 


d 


> 


^ 


o 
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Two cylindrical cans have bases of the same size. The 
diameter of each is 14 cm. One of the cans is 10 cm high and 
the other is 20 cm high. Find the ratio of their volumes. 


C77 


10cm 20cm 





How many metres of cloth 5 m wide will be required to make 
a conical tent, the radius of whose base is 7 m und whose 
height is 24 m? 


(Taken - 2) 
E 


^ solid metal sphere is cut through its centre into 2 equal 
parts. Find the total surface of each part if the radius of the 
sphere is 3.5 cm. 


A joker's cap is in the form of a cone of radius 7 cm and 
height 24 cm. Find the arca of the cardboard required to 
make the cap. 

A reservoir is in the form of a rectangular parallelopiped. Its 
length is 20m. If 18 kl of water is removed from the reservoir, 
the water level goes down by 15 cm. Find the width of the 
reservoir (1 kl = | m?) 

If the ratio of the radii of two cylinders is 2 : | and the ratio 
of their heights is | : 2, compare their volumes. 

There are two cones. The curved surface area of one is 
twice that of the other. The slant height of the latter is twice 
that of the former. Find the ratio of their radii. 

A cylindrical pipe has an inner diameter of 7 em. Water 
flows through it at the rate of 192.5 litres per minute, Find 
the rate of Now in km per hour, 

^ cone of height 15 em. and diameter 7 em. is mounted ona 
hemisphere of the same radius. Find the volume of the solid 
formed by the cone and the hemisphere. 

Find the volumes of these right prisms 


Nem 





26cm* 
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17. The cross section of a prism 12 cm long, is a trapezium with 

the measurements shown. If the volume of the prism is 300 
cm", calculate the value of h. 





18. The diagram shows a right rectangular pyramid. If the volume 
of the pyramid is 80 cm?, calculate its height, in cm. 


6 cm 


m Roc et ^ = > 
' *- ~o A a 









DIRECTIONS : Give answer in 2-3 sentences. 





I. A circus tent is made of canvas and is in the form of a right 
circular cylinder and a right circular cone above' it, The 
diameter and height of the cylindrical part of the tent are 


126m and 5m respectively. The total height of the tent is - 


21m. Find the total cost of tent if the canvas used costs Rs. 
12 per square metre. 

2. Cubes A, B, C having edges of 18 cm, 24 cm and 30 cm 
respectively are melted and moulded into a new cube D. 
Find the edge of the bigger cube D. 

3. A metallic sheet is of rectangular shape with measurements 
48 cm x 36 cm. From each one of its corners a square of 8 cm 
is cut off. An open box is made ofthe remaining sheet. What 

: is the volume of the box? 

4. The radius ofthe base and the height of a right circular cone 
are 7 cm and 24 cm respectively. Find the volume and total 
surface area of the cone. 


5.  Iflcubiccmofcastiron weighs 21 gms. then find the weight 


of a cast iron pipe of length 1 metre with a bore of 3 cm and - 


in which thickness of the metal is 1 cm. 
6.  Arightcircular cone and a right circular cylinder have equal 
heights and equal bases. Their respective curved surfaces 


are in the ratio 5 : 8. Find the ratio of their base radius to the 
height. 


- pd he x 
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. Keeping the volume of a wire the same as before, if we 





decrease its diameter by 5% then find the percent change in 
its length. 

The figure below shows a set of concentric squares. If the 
diagonal of the innermost square is 2 units, and if the 
distance between the corresponding comers of any two 
successive squares is 1 unit, find the difference between 
the areas of the eighth and the seventh square, counting 
from the innermost square. 
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A cylindrical container, used for holding petrol, had a 
diameter of 16 m and a height of 3 m. The owner wishes to 
increase the volume. However, he wishes to do it such that 
if X m are added to either the radius or the height, the 
increase in volume is the same. Find the value of X. 


If the radius of the sphere is increased by 100%, then by 
what is the percentage increase in volume of the 
corresponding sphere. 


The diameter of a copper sphere is 6 cm. The sphere is 


melted and recast into a wire. If the length of the wire be 36 
cm, find its radius. 


The diameters of two cones are equal. If their slant height 


are in the ratio 5 : 4, find the ratio of their curved surface 
areas. 


Marbles of diameter 3 cm are dropped into a cylindrical 
beaker containing some water and are fully submerged. 
The diameter of the beaker is 12 cm. Find how many marbles 
have been dropped in it if the water rises by 10 cm. 


Determine the ratio of the volume of a cube to that of a 
sphere which will exactly fit inside the cube. 


The lower portion of a haystack is an inverted cone frustum 
and upper part is a cone [See fig. ] Find the total volume of 
the haystack AB = 3m and CD = 2m. 


10.5 m 
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Find the surface area of the. square pyramid shown below. 





10 em 


Find the volume of a pyramid of height 9 em and with a 
rectangular base measuring 7 em by 5 cm. 


DIRECTIONS : Give answer in four to five sentences. 


ES 


A solid right-circular cylinder has a base radius of 12 cm. 
and height of 16 cm, It is melted and made into eight spherical 
balls of equal size. Find the radius of each ball, 

A conical vessel of radius 6 cm, and 
height Sem. is filled with water, A 
sphere is lowered into the water (see 
figure) and its size is such that when it 
touches the sides of the conical vessel, 
it is just immersed. How much water 
will remain in the cone after the 
overflow ? 

The internal and external diameters of a 
hollow hemispherical vessel are 21 cm. and 
25.2 cm. respectively. The cost of painting | 
sq. cm. of the surface is 10 paise. Find the 
total cost of painting the entire vessel. 

Find the volume of the largest right circular cone that can be 
cut out of a cube whose edge is 21 cm. 

A toy is in the form of cone mounted on a hemisphere of 
common base radius 7 cm. The total height of the toy is 31 
cm. Find the total surface of the toy. [Use m= 22/7] 

A teak wood log is cut first in the form of a cuboid of length 
2.3 m. width 0.75 m and ofa certain thickness. Its volume is 
1.104 m°. How many rectangular planks of size 2.3 m x 0.75 
m X 0.04 m can be cut from the cuboid? 

A tent is made in the form ofa conic frustum surmounted by 
a cone. The diameters of the base and the top of the frustum 
are 20 m and 6 m respectively and the height is 24 m. If the 
height of the tent is 28 m, find the quantity of canvas required. 


-— s s. 
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A right circular cone of height h is cut by a plane parallel to 
the base at a distance h/3 from the base, then find the ratio 
of the volumes of the resulting cone and the frustrum. 
The outer and inner diameters of a hemispherical bowl are 
17 cm. and 15 cm. respectively. Find the cost of polishing rt 
all over at 25 paise per cm?. (Take x 22/7). 

A solid toy is in the form of a hemisphere surmounted bva 
right circular cone. The height of the cone 15 2 cm and the 
diameter of the base is 4 cm. Determine the volume of the 
toy. Ifa right circular cylinder circumscribes the toy (shown 
in figure), find the difference of the volumes of the cylinder 


and the toy. (Take m = 3.14) 





A vessel in the form of an inverted cone is filled with water 
to the brim. Its height is 20 cm and diameter is 16.8 cm. Two 
equal solid cones are dropped in it so that they are fully 
submerged. As a result, one third of the water in the original 
cone overflows. What is the volume of each of the solid 
cones submerged? 

Length of a class-room is two times its height and its breadth 


is i; times its height. The cost of white-washing the walls 


at the rate of t 1.60 per m? is € 179.20. Find the cost of tiling 
the floor at the rate of € 6.75 per mr. 
Calculate the total surface area of each of the following 


) 
combined solids. | = =) 


Scm 


7cm 


I0cm 


(a) 





6cm 


An open metal bucket is in the shape ofa frustum of a cone, 
mounted on a hollow cylindrical base made of the same 
metallic sheet. The diameters of the two circular ends of the 
bucket are 45 em and 25 cm, the total vertical height of the 
bucket is 40 cm and that ofthe cylindrical base is 6cm. Find 
the area of the metallic sheet used to make the bucket, where 
we do not take into account the handle of the bucket. Also 

find the volume of water the bucket can hold. 
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DIRECTIONS : 7his section contains multiple choice questions. 
Each question has 4 choices (a), (b), (c) and (d) out of which 
ONLY ONE is correct. 


l. 


2. 


Three identical cones with base radius r are placed on their 
bases so that each is touching the other two. The radius of 
the circle drawn through their vertices is — 

(a) smallerthanr 

(b) equaltor 

(c) larger than r 

(d) depends on the height of the cones 

The diameter of hollow cone is equal to the diameter of a 
spherical ball. If the ball is placed at the base of the cone, 
what portion of the ball will be outside the cone? 

(a) 5096 (b) less than 50% 

(c) more than 50% (d) 100% 

A slab of ice 8 inches in length, 11 inches in breadth, and 2 
inches thick was melted and resolidified in the form ofa rod 
of 8 inches diameter. The length of such a rod, in inches, is 
nearest to 

(a) 3 (b 35 

(c) 4 (d) 45 

The diagram shows the parts of a right cylinder. The volume 
of the cylinder, in cm? is 





20 
(a — 
Tt 
50° 
(b) i: 
25 
(c) e 
(d) 40x 


2cm 


The base radii of a cone and a cylinder are equal.If their 
curved surface areas are also equal. then the ratio of the 
slant height of the cone to the height of the cylinder is 

(a) 2:1 (b) 1:2 

(c) 1:3 (d) 3:1 

If the perimeter of one face of a cube is 20 cm, then its 
surface area is ; 

(a) 120cm? (b) 150cm? 

(c) 125cm? (d) 400cm? 

A cube of side 12 cm. is painted red on all the faces and then 
cut into smaller cubes, each of side 3 cm. What is the total 
number of smaller cubes having none of their faces painted? 
(a) 16 (b) 8 

(c) 12 (d) 24 


12. 


A square tin sheet of side 12 inches is converted into a box 
with open top in the following steps — The sheet is placed 
horizontally. Then, equal sized squares, each of side x inches, 
are cut from the four corners of the sheet. Finally, the four 
resulting sides are bent vertically upwards in the shape of 2 
box. If x is an integer, then what value of x maximizes the 
volume of the box? 





(a) 3 


(b) 4 

(c) 1 (d) 2 

If the diameter of the sphere is doubled, the surface area of 
the resultant sphere becomes x times that of the original 
one. Then x would be — 


(a 2 (b) 3 

(c) 4 (d) S 

If h be the height and @ the semi-vertical angle of a right 
circular cone, then its volume is given by — 


l ^ ^— > 
(a) zm una (b) Sni ana 

l 2 3 l 3 Li 
(c) 3" tan Qt (d) Fu tan'a 


If the radius of the sphere is increased by 10096, the volume 
of the corresponding sphere is increased by — 

(a) 200% (b) 300*$ 

(c) 700% (d) SUP 

If length, breadth and height of a cuboid is increased by x*à, 
y% and 2% respectively then its volume is increased by — 





(a) PR ee SA m 0E do 
100 (1007 
(b |Y*v* i 
. 100 


(c) X*yt rt ?o 
(100) 


(d) None of these 


, 
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15. 


16. 


18. 
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A 30°-60°-90° triangle has the smallest side equal to 10 cm. 
This triangle is first rotated about the smallest side and 
then about the second largest side. If the volumes of the 
cones generated a and b respectively, then — 

(a) a<b (b) a=b 

(c) a>b (d a=2b 

There are two vessels — one is in the shape of a cylinder 
and the other in the shape of a right circular cone. Both the 
vessels have the same height and the same base radius. 






. Thecylindrical vessel and the conical vessel are filled with 


milk and water respectively and are both filled to half of 
their maximum heights. The cone is standing on its vertex. 
The contents of the conical vessel áre emptied into the 
cylindrical vessel. What is the ratio of water to milk in the 
cylindrical vessel now — 

[DN es (b) .1:12 

(c) 1:9 (d) 1:4 

A sphere is melted and half of the molten liquid is used to 
form 11 identical cubes, whereas the remaining half is used 
to form 7 identical smaller spheres. The ratio of the side of 
the cube to the radius of the new small sphere is — 


8 1/3 
© (5) 


() (3^ (d) 2 

If a solid of one shape is converted to another, then the 
volume of the new solid 

(a) remains same (b) increases 

(c) decreases (d) can't say 

In the adjoining figure, the bottom of the glass has a hemi- 
spherical raised portion. If the glass is filled with orange 
juice, the quantity of juice which a person will get is 





(a 135rcm? (b) 1I7zcm? 

(c) 99xcm? (d) 36rcm? 

A regular square pyramid is placed in a cube so that the 
base of the pyramid and that of the cube coincide. The 
vertex of the pyramid lies on the face of the cube opposite 
to the base, as shown in the below. An edge of the cube is 
7 inches. How many square inches (approximately) are in 
the positive difference between the surface area of the cube 
and the surface area of the pyramid — 


19. 
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The base of a right prism is an equilateral triangle of edge 12 


m. If the volume of the prism is 288 V3 mi, then its height is 
(a) 6m (b 8m 

(c) 10m (d) 12m 

The base of a right prism is a square of perimeter 20 cm and 
its height is 30 cm. The volume of the prism is 

(a) 700cm (b) 750cm? 

(c) 800cm? (d) 850cm? 


The base of a right pyramid is an equilateral triangle of 


perimeter 8 dm and the height of the pyramid is 3043 cm. 
The volume of the pyramid is 





(a) 16000cm* (b) 1600cm 
(c) om? (d) sem" 
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DIRECTIONS : This section contains multiple choice questions. 
Each question has 4 choices (a), (b), (c) and (d) out of which 
ONE OR MORE may be correct. 


N 


e 


Which one is/are correct ? 

(a) Total surface area of cuboid is 2(/b + bh + hl) 
(b) Totalarf£cearncfaatreisG? 

(c) Area of four walls = 2h (/+ b) 

(d) Area of four walls = Height x Perimeter of the room 
A Circular Cylinder can be separated into 

(a) circular end at the bottom 

(b) curved surface 

(c) circular end at the top 

(d) None of these 

Which one of the following is correct ? 


(a) Volume of triangular Prism = = a^h 


(b) Total Surface area of triangular prism 
= lateral surface area + sum of arcas of two ends 


45 


= 3ah + $a? 
4 


(c) 
(d) 


Volume of triangular prism = N3 oh 
i 4 


Total surface area of triangular prism 


^ J/3 2 


= ah+ niii n 
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The value of each of a set of coins varies as the square of its 
diameter, if its thickness remains constant and varies as the 
thickness, if the diameter remain constant. If the diameter 
remain constant. If the diameter of two coins are in the ratio 
4 : 3, what should be the ratio of their thickness if the value 
of the first is four times that of the second? 
(a) 18:8 (b) 9:4 
(c) 8:18 (d) 4:9 
5. — Which one is / are correct ? 

(a) Total surface area of cylinder is 2v? + 2nrh. 

(b) Total surface area of a sphere is 4n7?. 

(c) Total surface area of cones is mr + nri. 

(d) Total surface area of a square Pyramid is s? + 4s/. 
6. Which one of the following is/ are made up of combinations 
of two or more of the basic solids? 
(a) Buildings (b) top 
(c) Monuments (d) test tube 


7. Among the following, which one is/ are correct? 

The slant height is the longest side of a pyramid. 
The section between the base and a plane parallel to 
the base of a solid is known as frustum. 

(c) All the surfaces of a cuboid are rectangular. 

For a cylinder, the top, the bottom and the walls of the 
cylinder determine the total surface area. 


(a) 
(b) 


(d) 





DIRECTIONS : Study the given paragraph(s) and answer the 
following questions. 


A test tube is in the form of a right circular cylinder, 
surmounted by a cone. The diameter of the cylinder is 
24 m. The height ofthe cylindrical portion is 1 1m, while the vertex 
of the cone is 16 m above the ground. 

1. The curved surface area of the cylindrical portion is 

(a) (246 1)m?* (b) (264 r)m? 

(c) (426 n)m? (d) (462 n)m? 


2. The slant height of the cone is 
(a) 3lm (b) 25m 
(c) 13m (d) 5m 
3.  Thearea of the canvas required for the tent is 
(a) 1320m? (b) 3120m? 
1230 m? 


(c) ail 


(d) 





€ —À——— — — — —— —— 

DIRECTIONS : Each of these questions contains an Assertion 
followed by reason. Read them carefully and answer the question 
on the basis of following options. You have to select the one that 
best describes the two statements. 





` ois oak aN 
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(a) Ifboth Assertion and oun are correct and Reason is the 
correct explanation of Assertion. 

If both Assertion and Reason are correct, but Reason is not 
the correct explanation of Assertion. 

(c) IfAssertion is correct but Reason is Incorrect. 

If Assertion is incorrect but Reason is correct. 


|. Assertion: Total surface area of the cylinder having radius 
of the base 14 cm and height 30 cm is 3872 cm? 
Reason: Ifr be the radius and A be the height of the cylin- 
der, then total surface area = (2mrh + 2n? ) 

2.  Assertion: If the height of a cone is 24 cm and diameter of 
the base is 14 cm, then the slant height of the cone is 15 cm. 
Reason: Ifr be the radius and h the slant height of the cone, 


then slant height = h? +r? 

3. Assertion: If the radius of a cone is halved and volume is 
not cha;.2ed, then height remains same. 
Reason: If the radius of a cone is halved and volume is not 
changed then height must become four times of the original 
height. 


4. Assertion: If a ball in the shape of a sphere has a surface 
area of 221.76 cm’, then its diameter is 8.4 cm. 


Reason: If the radius of the sphere be r, then surface area , 


S=4n77,i.e.r= NE 
2 YT 


5. Assertion: No. of spherical balls that can be made out of a 
solid cube of iead whose edge is 44 cm, each ball being 4 
cm. in diameter, is 2541 


Volume of one ball 
volumeof lead 


Reason : Number of balls = 


6.  Assertion: If the base area and height of a prism be 25 cm? 
and 6 cm respectively, then its volume is 150 cm?. 


Reason: Volume of a pyramid = Base areax height 





2 uestions a MI 


c A——— 
DIRECTIONS : Following question has four statements (A, B, 
C and D) given in Column I and statements (p, q, rs and t, u) in 
Column II. Any given statement in Column I can have correct 
matching with one or more statement(s) given in Column II. 
Match the entries in column I with entries in column Il. 


l. Column I Column Il 
(A) Solids (p) Right circular cone 
(B) Road rollers (q) Sphere 
(C) Ice-cream cone (r) Cylinder 
(D) Volleyball (s) cuboid 
(t) Cube 
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Column I Column II 
(A) Slant height (p) 2* radius 
(B) Diameter (d) (q) E 

d? 
(C) Volume of cone (0 1? +— 
4 
2 
(D) Volume of pyramid (s) = L - 
553 1/3 
t ——]i 
W 27 
(u) lah 
p 


DIRECTIONS : Answer the following questions. 
L 


2. 


- 


Water flows at the rate of 5m per minute through a cylindri- 
cal pipe having its diameter as 5mm. How much time will it 
take to fill a conical vessel whose diameter of the base is 40 
cm. and depth 24 cm. 

The radii of the ends of a bucket of height 24 cm are 15 cm 
and 5 cm. Find its capacity and total surface area. 

A pool has a uniform circular cross-section of radius 5m and 
uniform depth 1.4m. It is filled by a pipe which delivers wa- 
ter at the rate of 20 litres per second. Calculate in minutes, 
the time taken to fill the pool. If the pool is emptied in 42 


minutes - socer restes pipe through which water 
flows at the rate of 2 m/s, calculate the radius of the pipe in 
cm. 

A metallic right circular cone, 20 cm. high and vertical angle 
60°, is cut into two parts at the middle of its height by a 
plane parallel to its base. If the frustum so obtained be 


| 
drawn into a wire of diameter ie , find the length of the 


wire. 

(a) Each edge of cube is increased by 50%. Find the per- 
centage increase in the surface area of the cube. 

(b) A solid cube is cut into two cuboids of equal volumes. 
Find the ratio of the total surface area of the given cube and 
that of one of the cuboids. 

The interior of a building is in the form ofa cylinder of base 
radius 12 m and height 3.5 surmounted by a cone of equal 
base and slant height 12.5m. Find the internal curved sur- 
face area and the capacity of the building. 

Tennis balls, diameter 62 mm are placed in sixes in cylindri- 
cal card tubes (Fig. 14.90). Find the volume of the six balls 
and the internal volume of the tube. Find the volume of 
unfilled space in the tube and express this as a percentage 
of the volume of the tube. 

Find the volume and total surface area of a tumbler in the 
form of a frustum of a cone, if the diameter of the ends are 


_ 6.50 cm and 3.50 and the perpendicular height of the tum- 


bler is 7.80 cm. 


. The base of a right prism is a right angled triangle. The 


measure of the base of the right angled triangle is 3 m and 
its height 4 m. If the height of the prism is 7 m; then find 
(i) the number of edges of the prism. 

(ii) the volume of the prism 

(ui) the total surface area of the prism. 
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Lia ? a m 
3 +r tnn) 2. mé(nn) 


"n 
3 nC(nrn)*mn( n) 4, Se cu units, 
uir (otn 3 


5. 6,12and8 6.  cuboid 
7. 200n?cm? R. — 49:25 
9, space 10. 96cm? 
E LIR Ia. 7:06 

13. 3 units I4. IS5cm 
I5. 6 l6. n 


I7. W=PxH+2A 


RUE / FALSE | 


l. True 2. True 3, True 
4, False S. True 6. True 
7, True 8. False 9, True 
10. False ll. True. 12. True 
13. True 


I. (A)2q;(B)—p;(C)5r;(D)s 
2. (^)—r;(B)s;(C)q:(D)p 
3. (A)9q:(B)p;(C) 5 r;(D)s 


\ 
VERY SHORT ANSWER QUESTIONS: 


1. Volume of the tank which is in the form of a cuboid 
=1x bx h=483884 m? 

Volume of cuboid = (18% 12*9) m? 

Volume of each cube = (3)? = 27 m? 

Let the required no. of cubes be n, then 

n(27)718x12x 9 

n=72. 

Let the ratio of volume is 27 m?, then the volume of model is 


AT unc Em uds cia 
(30) 30x30x30 1000 


N 


ed 


> 


Circumference of the cylinder = length of the rectangular 
paper 


l 3 
base radius = P 


6. 


TAM VAL 7) ^ di ire 


A Bri} Fynlanations of 





| Selected Ques tions. D 


Old Volume = L B H, 
New Volume * 2L * 2.5 B* 3.5 I1: 17.5LB H 
; 17.5 LBIH -LBH 
=% increase in volume Se ae 
= 1650%, 
Volume = n R? H 
Initially // * 3, and 4 * l6orR=8 
New //is 3 +x and New A is 8 +x 
= New volume = 1. 82. (3 + X) =X = 16/3 = 5.33 
1:2 
Radius of base, r= 7 cm Vertical height, A = 24 m 


Slant height, / = h? +r? -25m 
Curved surface area = nri = 550 m? 
Width of cloth = 5 m 


i 50 
Length required to make conical tent = E m-— 110m. 


115.5 cm?, | 
Arca of the cardboard required = curved surface area of the 
cap (or conc) = nri 
~. Area of the cardboard required = 550 cm? 
Volume of water removed from the reservoir 18 m? 
" 3x18 2 x-6m 
Ratio of the radii of two cylinders = 2 : | 
Ratio of height = | : 2 
Let the radii be 2r and r, and the height ^ and 2A. 


Volume of Ist cylinder — mr7h, (2ryh 4r 2 


== = —— 


Volume of 2nd cylinder Tr; zh, r^ (2h) 2rh ^1 
Ratio of volumes =2 : | 
The ratio of the curved surfaces of two cones 2 2 : 1 
The ratio of their slant heights = | : 2 


Curved surface of first cone = nrl, 


Curved surface of second cone = nrl, 


me, 2 n 6€ 2 n 4 
—— -———Xx—zl2--- 


Tni | n 2 | n 2 
or ry :r474:1 
Speed = 3 km/h. 
282.333 cn? 


Volume of prism = Base area x Height = 26 x 8 = 208 cm? 
Volume of prism = Area of cross section x Length 


à pa 3300 =Scm 
60 
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| Length (I) —32 cm, Breadth (b) = 36 - (88) - 20 cm 





18. - Volume of pyramid = : (Area of base) (Height) and Height = 8 cm . 
- Volume of the box =/ x bxh = 5120 cm”. 
80 4. Herer=7 cmand h=24 cm 
h= 16 Volume of the cone 
- Ly» bx 22 ry x24= a2? 
l. Diameter = 126 m, ~. Radius (r) = 63m, Height of the 3 ? s 
cylinder (h) = 5m, Total height ^ 21m Slant height (/) = [2 +h? =25 cm 


-. Height of the conical portion, H=21 —5 = 16m 
Curved surface area of cylinder = 2rrh - 1980 sq. m 
Lateral surface area of cone = mr 


ze 
Curved surface area = nri = T x7x25- 550 cm. 


V 122 
.. Lateral surface area of cone = 7. x 63 x Jae? t (63)? 


= 12870 sq. cm. 
Required cost = 12 x (1980 + 12870) - 1 178200 
2.  VolumeofA-718'—5832cm? 
Volume of B = 24? = 13824 cm? 
Total volume A, B and C= 46656 cm? 
Now, volume of new cube D = sum of volumes of A, B and 
C. Let a be the edge of D. ! 
Then a? = 46656 => a=36cm. -. Total surface area = nri + 17 = 704 cm?. 
3. Length of metallic sheet of rectangular shape = 48 cm. 8800 21 
Breadth of metallic sheet of rectangular shape = 36 cm 5. Weight of the pipe = (ae x 2) kg = 26.4 kg. 
When a square of side 8 cm is cut off from each corner and 7 1000 
the flaps turned up, we get an open box whose ^ € r:h23:4. 





Volume of Wire = Volume of Cylinder = Volume = nr? 
h = 7 (d/2)* h 2 (Old V) = ( New V) 
Hence, percentage change in length is 10.895. 

8. Diagonal of innermost square = 2 
Diagonal of next (second from innermost) square 
=2+2x(1)=4 
Diagonal of r4 square = 2 + 2 (r- 1) 
Thus, diagonal of 7th square = 14 and, diagonal of 8th 
square = 16, putting r= 7 and 8 


(16)? (14)? 
2 


Required difference in area = 


. X=16/3=5.33 
10. Let radius of the sphere be r. An increase by 100% makes 
radius = 2r 
Percent increase in volume 


mm $5774. 4, —X100 = 700% 


ll. r-2lcm. 

j 32 12. Since diameters of two cones are equal therefore their radii 
p— are also equal. Let the radius of each cone be r. 
Again since their slant heights are in the ratio 5 : 4, therefore 
let their slant heights be 5/ and 4/ respectively, 
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Here R=AB=3m;r=CD=2m / z 
H = Height of cone = 7 m 
h = height of the frustum = (10.5 — 7) m 73.5 cm ~ 


5n 5 À The total volume of the haystock 
2 > oa e 
-. Ratio of their curved surface areas = rm = F =5:4 


l 
13. 80 - 3 : | 
[Hint. No. of marbles 16. The given pyramid has one square and four equal triangles 

for its surface. | | 


. Curved surface area of first cone = mr(5/) = 5nrl 
and curved surface area of second cone = mr (4/) = 4nrl 


n) x7 +4. 2 G5 p2422« 992) = 407 m. , 








_ Volumeof water (raised) nx 6? x10 _ . , 1 
7 Volumeof onemarble 4 ( 3 ) — Area of the 4 triangles = 4 x10x12 j 
? 2 Area of the square = 10x10 fe : 
14. When the sphere exactly fit inside the cube, it is the largest Total surface area of the pyramid = 34 cm 
sphere. Then. \ p, 





Net of the pyramid 
17. Areaofbase-7cmx 5 cm = 35 cn? 


' l 
Radius r of the largest sphere = 2^ «wile dés > 
where a is the side of the cube =105c 


Now volume of cube = a? cubic units 
| LONG ANSWER QUESTIONS: 





3 3 : 
4 (a nid na i 
Volume of sphere = <,($] cubic units, »— — l. Volume of cylinder = 17h =  x12x12x16off J^ 
Required ratio = 6 : x Let the radius of small ball be = r cm. 


15. The total volume of the haystack = Volume of the cone 5 Vilumeofone sil Rit e^ 


+ Volume of inverted cone frustum 3 
A Volume of eight balls = volume of cylinder 
E od 2 r=6cm. 
= -nR H +— ^r? Rr a TORT. ; 
3 3 m ) 2. The sphere is just immersed in the cone filled of water. Hence, 


uppermost point of the sphere and the centre of the base of 
the cone will be same, i.e. lie on point ‘P’. 
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MP Nt Fit y m ee T — ee 


Ree oe MC eC REN "Vs m ieee 
Now in A PBC „we dian [es no. ». of are panis which can 1 be cut 
BC= 10cm. E Feibl 

sof cuboi 

We know that two tangents to a circle from t . ee ai Saint Me 
are dba ERICH Piai agona Thickness of each plank 
“. BP-BN =6cm. 7. Leth be the height of the frustum and r, and r, be the radii 
avanti of its circular bases. 
Let the radius of the sphere (circle) = ON = x cm. We have, 
 OC-(8-x)cm. 


= = =3 
Now in A ONC, we get h224m,n =10 mand n =3m 


OC? = ON? + NC? => x=3 cm. È -(n-ny +h? 225m 


For cone l/4'B', we have 


l, = Jo'B7« yo? 75m 


. Volume of sphere = nr = $ nG) cucm. : 


l l 
Pn E paca gmh = 376)" x8 . Quantity of canvas required 
. = ` + f 
-. Remaining volume of the water B. gu" area of frustum + Lateral surface area o 


= volume of cone — volume of sphere 
= n(n +n )l+ nnb, 2 340 nm? 


l 
= 56)" x 8-2) = 188.57 cm? 8. The volume of the original cone is V = 17h/3 


The height and the radius of the smaller cone are 2//3 and 


3.  Costofpainting = € 184.33 2r/3 respectively 


4. The base of the cone will be the circle inscribed in a face of 


the cube and its height wil be equal to an edge of the cube 8V 
(figure). So its volume = Er 


.. Volume of the frustrum = ad 


21... 


Volume of resulting cone = — 


-. Required ratio is 8 : 19. 





Edge of the cube = 21 cm. 


w [> 


21 
; Nadie ofthe circle =r = > =10.5cm. 


wis 


and height of the cone = h = 21 cm. 





i l 
Volume of the right circular cone = "rh = 2425.5 cm? 





5. 858cm? NK 858x25 
9. Cost of polishing th a " | 
6. Let x be the thickness of the cuboid ost of polishing the bowl = ẹ í 100 ) 7214.50 
Volume of cuboid = /xbxh = 2.3x0.75x x m? 10. 25.12cm?: 25.12 cm 


Also Volume = 1.104 m? (Given) 


31.1040? 2 Lus 
oS PIG Fa P REN [Hint Volume oftoy= (52? +5 nx 2? x2 


= x=0.64m al 
Length and breadth of each rectangular plank is the same -8rcm =8x3.14 cm? 2 25.12 cm? 
as that of cuboid. Height of cylinder = (242) cm = 4cm. 

Thickness of each rectangular plank = 0.04 m Volume of cylinder = n x 2? x 4 cm? = 16m cm? 
Thickness of cuboid = 0.64 m. *. Difference of volume = (16x — 81) em? =87 cm?.] 
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; rea. W ar (7. VERAT we gg! LAE Cade ny 
e Are. M id. | Joli es i — 


< mes XU 





£ ent = HOC € e - 4 
Age Sy $ 


Exercise pes 


om 


ll. Diameter of the cone = 16.8 cm 






. 16.8 
-. Radius of the cone = — cm = 8.4 cm. 
2 MULTIPLE CHOICE QUESTIONS : 





Height of the cone = 20 cm l. (c) The centres of the bases of the cones form a triangle 


16.8 cm——+ 


of se 2. The circumference of the circle will be 
identical to a circle drawn through the vertices of the 
cones and thus, it will have a radius of 2/./3 times r, 
which is greater than r. 

2. (c) Though it is given that diameter ofthe cone is equal to 
the diameter of the spherical ball. But the ball will not 
fit into the cone because of its slant shape. Hence 
more than 50% of the portion of the ball will be outside 





the cone. P 
4 ^ 
f 
Volume of both equal solid cones ' Sa” 
= Volume of water overflows 
l 
ms Volume of total water in cone = 492.80 cm?. 
i Volume of each solid cone = 246.40 cm? 
12. Letthe height of the classroom be h metres. Then, 
3 3. (b) Volume ofthe given ice cuboid 2 8 x 11 * 27176 
Length = 2h metres and, Breadth = z ^ metres Let the length of the required rod is £. 
*. Area of the four walls 8 : i 
=2x Height x (Length + Breadth) = 74? m? ACRES m IS s €=3.5 inches 


*. Cost of white-washing of the four walls = € 11.204? — 4, (b) 
But, the cost of white-washing is given as X 179.20 2 h —4 


~. Area of the floor of the room = (8x6) m? = 48 m? 5. (a) (Hint. nr] =2rrh = i. - J 
Cost of tiling of 1 m? of the floor = € 6.75 h l 
*. Cost of tilling the floor = X 324 ; „20 & 
13. (a) 348 em? (b) 335.5 cm? 6. (b) [Hint. Edge ofcube 1 cm — 5 cm, 
14. The total height of the bucket = 40 cm, which includes the surfae area = 6x5? cm? = 150 cm?] 
height of the base. So, the height ofthe frustum of the cone 7. (b) 
= (40 — 6) cm = 34 cm. Therefore, the slant height of the 8 — (d) ~. Volume ofthe box willbe V=(12-2x)?.x 
frustum, £ — 35.44 cm qu 
The area of metallic sheet used = curved surface area of For V to be maximum x 0 
frustum of cone + area of circular base + curved surface This will give x 2,6. x cannot be 6. 
area of cylinder = 4860.9 cm? 9. (c) 10 (a) 


ll. (c) When the radius is increased by 100%, the 


corresponding volume becomes 800% and thus 
increase is 700%. 


12. (a) % change in volume 


" 100" (x y  z) - 100(xy + xz + yz) xyz 








100? x100 
Xy-ctxztyz xy 
= | x+ ytz Sm % 
l ? 100 as pr 


Now, the volume of water that the bucket can hold (also, 13. (c) The smaller sides are 10 cm. and 10/3 cm. When 
known as the capacity of the bucket) rotated about the 10 cm side, the volume is 


DEC qu tn tnn) (1/3)n(104/3)? (10) cm? . In the second case the 
= 33.62 litres (approx.) | — is (1/3)n(10* (10V3) cm? . The first volume 
is greater. 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 





Note that i in such cases, rotation about the smaller of Hence, iom ofc canvas = (2647 a + 1567 ) m? 
the two sides gives the larger volume. 


i 2 
-(4201-)m?- 20x 1320 m. 


ASSERTION & REASON: 


I5. (b) As per the given conditions, 


à 4 a (3)? : 
lla 27x-xnxr gm S l. (a) Assertion and Reason both are correct and reason is 
3 r X3 i : 
the correct explanation of the assertion . 
16. (a) Total surface area = 2mrh + 2r? = 2T (h + r) 
I7. (b) [Hint. Quantity of juice = (nx? x 5-539 Jem -2x2 x14 (30+14)=88 (44) 
18. (d) The surface area of the pyramid is = 3872 cm? 
pyr=P +4t=7 +4 x 27.39183 = 158.56732 2. (d) Assertion is incorrect here, but reason is correct. slant 
The answer is : 
; bios i 2 2 udi 
cube — pyr= 294 — 158,56732 = 135.43268 = 1354 height (14/2) (24); = 494576 
19. (b) 20. (b) 21. (c) = J625 =25 
3. (Ð Assertion is incorrect and reason s true. 
l. (a,b,c,d l ? 
X Gb. a tate) n Umh 4h 
; 0, 2 
4. (a,b) Let the diameters and thickness of the two coins be 2 (/3m(rI2) Jib 
dt, and d,t, respectively then | as V, - V. 
3 ; "~ h,=4h, 
1i, LT 4 Lah 9 4. (a) ‘Both assertion and reason are correct and reason is 
Y 4 4; bs 50:468 the correct explanation of the assertion. 
à oww.m 5. (c) Assertion is correct but reason is not correct. 
- = ART ż F 6: (b) Assertion and reason both are correct, but reason is 
2 


not the correct explanation of the assertion. Volume of 
5. (a,b,c) 6. (a,b,c,d) a prism = Base area xheight = 25x 6 = 150 cmi. 


7.  (a,b,c,d) MULTIPLE MATCHING QUESTIONS: 


Prascaccesscogucsrions: EC r Op: ees 


: 2 (A)>r; (Bop (C)hosu; (D)t 
| l. (b) R = Radius = > 7 12cm. HOTS SUBJECTIVE QUESTIONS ` 


H= Height= 11 m s L. Di lir olan vines 23 
Curved surface area of the E DEN portion = 2nRH nator on ine poo tas ip 2" 


=2n (12)(11) 7 (264 n) n?: 


— 
" 


^ Radius ofthe pipe = > x 2 cm = 40m 


2 (c) h= Height of the cylindrical portion = 16—11 =5 m In| had : 
n | minute, the length of the water column in the 
Slant height, / PE +R2 = 4254144 13 m. cylindrical pipe = 10m = 1000 cm. 


Volume of water that flows out of the pipe in 1 minute 


|. |] 
-nx—x—xl000cm! 
48 4 IR 


5m 
| lóm Also, volume of the cone = =x TX 20X 24cm’ 
llm | Hence, the time needed to fill up this conical vessel 
20x20x24 4x4) 4x24xl6 
i 3 1000) 39 minutes 
3. (a) Area of canvas required for the tent = curved surface 256 . 

area of the cylindrical portion * curved surface area of 77$ minutes = 51.2 minutes 
the cone curved surface area of the cone = mR/ 

=n (12) (13) » (1567) n? Hence, the required time is 51.2 minutes. 
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E 





moe, rng Oe aN 
ep x v 
324 5 


2. The bucket is the frustum of a cone of radius 15 cm. 
To find the height ofthis cone, consider the similar triangles 
ABC and DEC. 


ae 


} s 
ine 





S zb 326 


= vr = 3h-72=h 


=> 2h=72 = h=36 

-. DC-h-24-36-24- 12cm. 

"- volume of bucket = volume of big cone — volume of 
small cone 


24cm 





Lx xa5xi2x262 77 =8171.43 om 


Slant height of big cone 


= E +k? = X15? +36? = 4225 +1296 = 41521 = 39cm. 


Slant height of small cone 


= ds! 412? 2 4254144 = 4169 = 13cm. 


*. curved surface area of bucket 
= curved surface of big cone — curved surface of small cone 


= nx15x39- nx5x13 2 nx 5x13[0x23)- 1] 


22 2 _ 11440 


= im cm cm? 





22 550 
Area of base of bucket = nr? = 3 x5? = em! 


<, total surface area 


11470 , 550 _ LT em? -1712.86cm? 


-= = — — 





—T » 3 e wy uA 
rin AR s Potty 4 v 
* hero! y = : Te > opi AN hat Be 
€ des D a l A» , || 1 » A ef 
XM | M K [ *« " J 4 Li 
4 Fe ra au imos d ee Lai ‘war ww" 
+ ` Ui 


r ee ae a EE cea 
Voluinebh aun cue ht uu 381. 
Volume of the pool = n (5)? (1.4) cu cm. whl) 














Volume of water poured by the pipe in 1 minute = 20 x 60 
litres = 1.2 cu m 
Time (in min.) taken to fill the pool 
Volume of the pool 
~ Volume of water pouring into the pool in one minute 


2 
= 21s minutes 


x ae IM 
Let r cm be the radius of the second pipe, i.e., "Ta. is the 


radius of the second pipc. 
Amount of water that comes out through this pipe in 
2 minutes 


à | 
" 
" (s) (120) x 42 cu m (2) 


Equating (1) and (2), we have 


Wt. t Bim 
—D ai 


l 
Hence, the radius of the pipe is m or 833.3 m. 


Here, P is the mid-point of OQ, i.e., OP = PQ 
Let r, and r, (r, > r,) be the radii of the two circular ends 
of the frustum. 


=F Ww. aa and ^ wie sy 
45. ' 43 


The height (/) of the frustum is 10 cm. 
So, the volume of the frustum 


l 
7^6 +r? nr,)cu units = bs. 





nrcucm 







20cm 





10cm 


l 
Now let us suppose that x cm, of wire with diameter ja 


is made of the volume of the frustum. 
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8. Here R=—%650=3.250m 








7000 7168 - * 
=> x= Q x32x32cm- 5 em = 7.9644 km. ia ri geom 
5. (a) There is 125% increase in the surface area of the cube h 7.80 cm. 
(b) 3:2 l Volume of tumbler which is in the form ofa frustum of a cone 


6. Capacity ofthe building = Volume of cylindrical part 


AÀh[,2, 2 _ 
+ volume of conical part - [A +r +Rr| = 157.8 cm? 





=2112 nP 
3.5m 
Hence internal curved surface area = 735.43 m? and 3.25 cm 


capacity of the building 2112 m. 
7. | Diameter ofthe tennis balls = 62 mm. 


= 2 > 
- Radius of the balls and tube is half the Total surface area of tumbler = n/(R+ r) + t? + nz? 


Now ? =h? +(R—r)? 


diameter 
; = 1= 463.09 = 7.94 
- 5 x62 231mm Total surface area of tumbler which is in the from ofa 


frustum of conc 


onu 4 22 4 22 | 
Volume of one ball = talk = 3 X .94(3.25 +] .75) + 7 G35)' + Za 75)? 


4 22 


22 
=5X>x3 x31x31 = 124.788 mm? = -7 *55.325= 167.6 cm? 


. Volume of 6 tennis balls = 6x 124.788 9. (i) The number of the edges = The number of sides of the 


= 748.728 mm? undici Mei 
Height of tube (A) is 6 times the diameter of (ii) The volume of the prism = Area of the base x Height of 
the ball 


| l 
^ h=6x62=372 mm the prism = P] (3x4)x7 = 42 m? 


-. Volume of the tube 
22 


(iii) TSA =LSA * 2 (area of base) = ph + 2 (area of base) 


= nr?h = 22 x31x31x372 where, p= perimeter of the base = sum of lengths of 
7 the sides of the given triangle, 

=1123.094 mm? z 

. Volume of unfilled space (shaded area)in As, hypotenuse of the triangle V3" +4? = J25 =5 m 


the tube 
= 1 123.094 — 748.728 = 374.366 mm? 
Space as a percentage of the volume of the 


tube = 374366 , 199 =33.33 
1123.094 =84+12=96m? 


Hence volume of unfilled space is 33.3% of tube. 


^. Perimeter of the base=3+4+5=12m 
=> LSA=ph= 12x 7=84m? 





TSA =LSA +2 (area of base) = 84 + 2 i 
2 
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Statistics is the science with deals with the collection, analysis and interpretation of numerical data. In Maha bharata times, - 


. king Rituparna while going along with King Nala for the Swaymbara of Damyanti, estimated accurately the number of leaves 


MEE i 


and fruitson the basis of sample of a tree. The administrative setup were based on registration of births and deaths in the region 

of Chandragupta Maurya (324-300 B.C.) is found in Kautilya's Arthashastra. Similarly in Ain-e-Akbari written by Abul Fazal 

| detailed deaciptinn of the administrative and statistical surveys conducted during Akbar's region (1556-1605 A.D.) is found. 

| King Todafmal maintained a systematic record of land and agricultural statistics. Similarly many examples of use of statistics 
in administrative setup and in wars are found. 

In earlier classes, you have studied the classification of ungrouped data into grouped frequency distributions and to 

represent the grouped data pictorially in the form of various graphs such as bar graph, histogram and frequency polygon. You 

' have also learnt tu find the central tendency namely mean, median and mode of ungrouped data. In this chapter you will study 
the concept of cumulative frequency; the cumula tive frequency distribution; mean, mode and median of descrete and continuous © 

| frequency distribution; to draw cumulative frequency curve, called ogive and to find the median by using the ogive, 


e ——— ÓÓImMMMME DEM.  .-—-——————————————— —-^RR——————————— 
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DISCRETE AND CONTINUOUS FREQUENCY DISTRIBUTION : 


(i) Discrete Frequency Distribution : If each data is given with their frequency, then this type of frequency distribution is called 
Discrete Frequency Distribution. : 

(li) Continuous Frequency Distribution : If the data is given in the form of class interval with frequency, then this type of frequency 
distribution is called Continuous Frequency Distribution. 





MEAN OF DISCRETE FREQUENCY DISTRIBUTION : 
Eee 
(i) Direct Method: For the discrete frequency distribution 


_ AX + fox + 
Mean (x) = fit eim 





Find the arithmetic mean of the following frequency distribution : 


Lx [4| 7 110 [13 | 16 | 19 | 
£ |7 [10 |15 | 20 | 25 | 30. 





Ef; - 107 | Efx; = 1478 
. Efix, 1478 
y. LM ngi 
Ef, 107 


r — —————————————— 


Find the value of k if mean of the following data is 14 
















EM 





7 
[3 | 3 


n 
E fix = 360+10k 


n 
E fj =24+k 
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fix 

Now, xai l ., 360+10k 
n 24+k 
È fi 


= 336 + 14k=360+ 10k 
= 14k- 10k 7 360 — 336 
= 4k=24 > k=6 


(ii) ^ Assumed Mean Method: 
- La y 
x= AUN 2 fii , where A is assumed mean, d;7 x, - A and N = E 
i= 


NOTE: Generally the middle data is considered as assumed mean. 
If there are two middle data, then you can take those middle data as assumed mean, whose frequency is greater. 


mE f ———— —— — — — — — —— — — — —————— 


Compute the mean height by Assumed mean method of plants from the following frequency distribution : 


(Heightinem [61 [68 [67 | 76 [73 
[No.of plans | 5 |18 42 |77 | 8 


Height (x;) | No. of plants (f, d; =x,;-A fidi 





Let assumed mean = 67 (generally middle data) 


20,14 " 45 
—x-A*u È fid, ex 2614057614045 6145 


(iii) Step Deviation (or Short cut) Method: 
This method is used if the deviation d,’s are divisible by any common number C. | 


ze an ( Ee where uj = -A 


Find the arithmetic mean for the following frequency distribution : 


CEOE 
"ole Ps torn fas 


) 
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LE To eben oy Mathematics | 


— of all we construct the calculation table by taking 25 as assumed mean (A). 


4 
«3 
2 


4A LU N ~=- CO {~ 


m 





Thus Arithmetic mean (7) = el m js ve 25+( e |x5=25-2.786= 22.214 


gd 


ILLUSTRATION -09— ——————————— — 
The measurements (in milli-metres) of the diameter of the heads of 107 screws are given below: 

[Diameter mmis) [34 [37 [40 [43 [46] 

No.of screws ( fi) |17 | 19 | 23| 21 | 27 | 


Calculate mean diameter by step deviation method of the heads of the screws. 












Let us suppose assume mean, A = 40 
As x, — 40, where x, = 34, 37, 40, 43, 46, is divisible by 3, therefore C=3 


Let us reconstruct the table : 





MEAN OF CONTINUOUS FREQUENCY DISTRIBUTION : 


(i) Direct Method: 
For the discrete frequency distribution 
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them MA uic on. sio ^6 N i: AQ 
Mean (¥) = Aix + fx» + hX a T y n on 
fi +h + fxt+ cuecece +f, 


The following table shows the marks secured by 100 students in an examination, 








(ii) | Assumed Mean Method: 
x fid; 


Mean (x)= A+—— i 


E . . :th * 
x, = mid- point of i™ class interval 
A = Assumed mean, which is generally the mid-value of middle most class Interval. 


If there are two middle class interval, then you can take mid-point of that middle class interval whose frequency is more as assumed 
mean. 


Find the mean of the following by Assumed Mean Method. 


R77] 77 





ma [| w — 
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Z fidi 4 252 
Y5 ''$6 =14+3.818=17.818 


(iii) Step Deviation or Short cut Method: 
Z f, uj 


T A 
Mean (x)= A SH xh, Here, A = Assumed mean, u; =~! reja Mid-point of ith Class Interval, ^ = Class Size 
I 


Calculate the mean for the following frequency distribution (By step deviation method). 








Mean z= AAM yy =200+ É x80 
LS 150 
2x8 16 1000-16 984 
=200-——— 3 200-— eae 
s : : = =196.8 


MODE OF DISCRETE FREQUENCY DISTRIBUTION : 


If x; is the observation whose frequency is maximum then mode = X, 


x 
If there are more than one observations whose frequency is maximum, then A BE 
n 


all those data are mode. 
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d. rp Ei hm dene eee ee Mu p ooa SUCS SR a iad A. iuc ap T 
MODE OF CONTINUOUS FREQUENCY DISTRIBUTION : 










<o 
- 


€ = lower limit of the modal class* h — size of the class interval 
f, = frequency of the modal class fo = fequency of the class preceding the modal class 


f» = fequency of the class succeding the modal class. 
*NOTE : Modal class is the class having maximum frequency. 





The given distribution shows the number of runs scored by some top batsman of the world in one-day international cricket 
matches. Find the mode of the data. 








4 


3000 — 4000 
9 
7 
b 
3 
l 
l 












5000 — 6000 
6000 — 7900 
7000 — 8000 
8000 — 9000 
9000 — 10000 
10000 — 11000 


Here, maximum frequency is 18. So the modal class is 4000-5000. 
So, £=4000, h= 1000, f, = 18, f}=4, f,-9 


A - fo 


18—4 14 
Mode = / +| ——————— [xh "Axe (ric o = 4000 -- —x1 - = 
(4545) 2x18—4—9 53% 1000 = 4000+ 608.7 = 4608.7 


2 


MEDIAN OF THE DISCRETE FREQUENCY DISTRIBUTION : 
ttt, 


To find the median of the discrete frequency distribution, first arrange the observations in ascending order and make the 
cumulative frequency table by seeing the cumulative frequency table, check which one observation is the middle most. The 


middle most observation is the median. If there are two middle most observations, the median is the average of these two 
observation. T i 


MEDIAN OF CONTINUOUS FREQUENCY DISTRIBUTION : 
ei there to eiue milli aat dca at 


Algorithm to find the Median : 
StepI: Make cumulative frequency table. 


Step II: Choose the median class. Median class is the class whose cumulative frequency is greater than and nearest to — 
» 2 * 


where n is the sum of all frequencies. 
StepIII: Use this formula 


n 
574 xh 


F 


Median = l+ 
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Where, £= lower limit of median class 

n — sum of all frequencies (or sum of all observations) 

cf - cumulative frequency of class preceding the median class 
f= frequency of the median class 

h — class size 


IEEOSTRA TION =E — ——————— — — — —————————————— 


The following table gives the distribution of the life time of 400 neon lamps. 


Life time (in hours) | No. of Lamps 


1500— 2000 
2000 — 2500 
2500-3000 
3000-3500 
3500 — 4000 
4000 — 4500 
4500 — 5000 


Class - Intervals Cumulative frequency 


1500 — 2000 
2000 — 2500 
2500 — 3000 









3000 — 3500 
3500 — 4000 
4000—4500 - 
4500 — 5000 





.. Median class is 3000 — 3500. 
Yo, 2= 3000, f= 86, h= 500, cf= 130 


~~cf Op 70 
^ Median 2/4|5 4 |xh=3000+| 9 x 500 = 3000 1—x500 = 3406.98 


— — — — — — — — — — — — —— — € — € — — — —Á — S — — — ——Á — —Á — —— o— — — — 
—— — H— ee — — 
-—— 


THE RELATIONSHIP BETWEEN MEAN, MEDIAN AND MODE: 
3 Median = Mode + 2 Mean 


CUMULATIVE FREQUENCY CURVE (OGIVE) : 


Cumulative frequency curve or an ogive is the graphical representation of a cumulative frequency distribution. There are two racthads 
: of constructing an ogive 


(a) Less than method (b) More than method 
(a) Less Than Method: Following are the steps for construction of less than ogive: 
(i) Construct a cumulative frequency table of less than type. 
(u) Mark upper class limits along X-axis. 
(iii) Mark the corresponding cummulative frequency along Y-axis. 
(iv) Plot the points and join them by a smooth free hand curve 
The curve we get is the Less Than Type Ogive. 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 






| Class Interval | 0-8 | 8-16] 16-24 32-40 
| Frequency |8| 2 





tà 
Clr 





SOLUT 


mL Le 


First we prepare a Less Than Type frequency distribution table. 


estas [| — 8 = 


56+8=64 

| 64 + 10 — 74 

Now, mark the upper class limit on X-axis and frequency along Y-axis. plot the points (8, 8), (16, 20), (24, 40), (32, 56), (40, 64) 
and (48, 74). Join the points by smooth free hand curve to get the required less than type ogive. 
















Y 


Cummulative Frequency ———3 





0 8 l6 24 32 40 ~48 
À Class Interval ———»5 


(b MoreThan Method: - 
Following are the steps for constructing more than type ogive. 
(i) Construct a more than type frequency distribution table 
(ii) Mark the lower class limit on X- axis. - 


(iii) Mark the corresponding cumulative frequencies on Y- axis. 
(iv) Plot the points and join them by smooth free hand curve. 
The obtained curve is the More Than Type Ogive. 


MXUEtRGTION- f, —— —————————————————————— LLLA 


The frequency distribution of scores obtained by 230 candidates in a medical entrance test is as follows: 
400-|4504 500-| 550- 600-| 650-| 700- | 750- 
Sid [| # [=] of of 










andidate 






Draw cumulative frequency curve by more than method. 
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Scale: 


Now mark the lower limits along X-axis and cumulative frequencies along Y-axis, and plot the points (400, 230), (450, 210), 
(500, 175), (550, 135), (600, 103), (650, 79), (700, 52), (750, 34). 


Join the points listed above by smooth free hand curve to obtain the more than type ogive. 


No. of candidates ———» 
Fo 
oOo 





Ie |] d kk beh FG X 
O 400 450 500 550 600 650 700 750 


Scores ———» 


MEDIAN BY GRAPH : 





We can find the median graphically in two ways : 


(b) 


By drawing more than and less than Ogives. 

By drawing only less than Ogive. 

Median by Drawing Both More Than and Less Than Ogives: 

If we draw the two types of curves i.e. Less Than type Ogive and More Than type Ogive on same pair of axes, then these two 
curves intersects each other at a point. From this point of intersection, if we draw a perpendicular to X-axis , it will intersect the 
X-axis at some point. The X-coordinate of this point is the median. 

Median by Drawing Only Less than Ogive : 

General, we use only Less Than type Ogive to calculate the median. Steps are as follows: 

(i) First prepare a less than type cumulative frequency distribution table. 

(ii) Draw less than cumulative frequency curve (ogive). 


N ? . . 
(iii) If total number of observations is N, then locate zo cumulative frequency axis i.e. Y-axis. 


(iv) From this point on Y-axis, draw a horizontal line parallel to X-axis which meet the ogive at some point. 
(v) Through this point on the curve, draw a perpendicular to X-axis. 
(vi) The perpendicular meets the X-axis at some point. X-coordinate of this point is the required median. 
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60-70 | 70-80 | 80-90 | 90-100 


50-60 
2 [6 | 6 


No, of Students (Cumulative frequency) 











No, of Students 
(Cumulative frequency) 





Marks Obtained 





Less than 100 





Ld [eS 





Median by .'rawing both the Ogives : : 
On same pa.: of axes plot (60, 4), (70, 12), (80, 24), (90, 30) and (100, 36) for less than type ogive and plot (50, 36) (60,32), (70, 24), 
(80, 12) & ($9, 6) for more than type ogive. 






50 


(50.36) More than Ogive 






Less than Ogive 


No. of students ———» 
G2 
ó 


— 
© 


50 60 70 74 80 90 100 
Marks Obtained ——> 


Perpendicular from point of intersection A of two curves intersect X- axis at point B, which corresponds to 74 marks. Hence 
median = 74. 

Median by drawing Less than Ogive only : 

Plot the points (60, 4), (70, 12), (80, 24), (90, 30) and (100, 36) for less than ogive 


Less than Ogive 


(100, 36) 


No. of students ————> 





N _36 
2 2 
P on X-axis which intersects X-axis at Q. Value corresponding to point Q is the median. Value of point Q = 74. Hence Median = 74. 


= 18 on Y-axis and draw horizontal line through 18 on Y-axis which intersects curve at point P. Draw perpendicular from 
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- 
de v. e ee m. 





L. GE OA e e ae ade BNSDEMG qq liptevnn subject prescribed 
- by the selection committee or a o college. 


RC RE 











2 Compas the arithmetic r mean and weighted mean of the marks Obtained. 





Sol. Calculation of mean and weighted mean 


Marks Obtained (xi) 


Weight (wi) 





Yx; 299 Ywx 70 


Thus Mean = ~~ |e ka .75 Marks and weighted mean = “x = 9 = 78 marks. 
n 


2 , Calculate the median for the following distribution class : 





55 
2 


N th th 
Sol.  (i)first we find (=) value i.e. ( | = 27.5% 





which lies in 20 —30. 
*, 20 - 30class is median class. 


Here / =20 
N 
E =27.5,c.f.=15,f=20,h=10 


275-15 
20 








'" median - 20 + x 10 


Median - 26.25 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 










"T - : /———— es — S ER Y^ nt s^ . " "t »- -s - : 395 
Orn Ay wur ORO eo NEPOS TULIT 9n a Oe Ne AR a ee 
Treen | pec to each 
3. A family requires the commodities listed in the table below for regular use. The importance (welghts) attached 


commodity is also given. Find the difference iu the mean and the weighted mean príce per kg. 


Price/kg 
(Rs) . 


Sol. For calculating weighted mean and mean price per kg, we prepare the following table : 


Commodity Weight (w) Price/kg Product 
(kg) (in Rs) (x) (wx) 


Rice 10.50 
Wheat 






















Pulses 8.50 
Vegetable 5.00 
Oils 26.00 





[m | * 


52-75 
Mean = uc = 10.55 


32:73 


66-75 
Weighted mean = UN s 8.34 
Difference = 10.55—8.34=2.21 
Difference in price per kg = Rs 2.21 
a. The mean of the marks secured by 25 students of section A of class X is 47, that of 35 students of section B is 51 and that 
|^ . of30'students of section Cis 53. Find the combined mean of the marks of students of three sections of class X-- = 


Sol. Mean of the marks of 25 students of XA = 47 


Sum ofthe marks of 25 students225*47-1175 . .  ......... (1) 
Mean of the marks of 35 students of XB = 51 
T Sum of the marks of 35 students = 35 x $51 =1785 . ....... (ii) 
Mean of the marks of 30 students of XC = 53 
Sum of the marks of 30 students = 30 x 53=1590 . ......... (iii) 


Adding (i), (ii) and (iii) 
Sum of the marks of (25 +35 + 30) i.e., 90 students = 1175 + 1785 + 1590 = 4550 


4550 
Thus the combined mean of the marks of students of three sections = “oo 50.56 


t — 


rape ACR RIVE, ceased EE 
[ Giassinterval | 0-20 | 20-40 | 40-60 | 60-80 | 80-100 
seem specs pw qn 


—_— - e - a Was 
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net v "ur v 


Midpoint (xj) 








2 fiu 26 52 
Mean=A+ — x h=50+ — = — = = 
Eg 50+ go *20=50+ ^y 750 5.787 55.78. 
sd 2 d ZR MES OY serene VP emt = ———— e 
me! nid values of a distribution are 54, 64, 74, 84 and 95. Find the class interval and class limits. ve 


e e eas CA, x E MEN ats Fh saram 


Sol. The pit interval is the difference of two consecutive class Medo. therefore clase interval (h) = 64 - 54 = = 10. 
Here the mid values are given and class interval is 10. 


So the class limits are 10 10 

For Ist class : 54 — > to 54+ 3 e 49 to 59 
10 10 

For 2nd class : 64 — > to 64+ z e 59 to 69 
10 10 

For 3rd class : 74- z to 74+ z e 69 to 79 
10 10 

For 4th class : 84- = to . 84+ 3 or 79 to 89 
10 

For Sth class : 94 — to . 94+ ? Or 89 to 99 


Therefore, class limits are 49 — 59, 59 — 69, 69 — 79, 79-89 and 89-99. 


NC 2e re tee: LAE ey PM RE ss a Cra Es «7 OOGINDMÜeam Sao mF Fe TOES SL vA m => ~ ~ 
ROTE T es ing frequenc Xe batty wet he ure T. * Sizi p» + ze riens EE i 
Vn < "P z E » 

i i tha, ne i € * T = 


A Es Dru EES e b Th = un eds MET IO | | EOS Ta = 
Sol Here fréqiat Tiii is Np ind Y 

continuous and class intervals are also equal. So 
mark the class intervals on the X-axis i.e., age in year 
(scale = 1 cm = 5 year). Mark frequency i.e., number 
of students (scale 1cm = 25 students) on the Y-axis. 
Now, since the number of students on class interval 
0—5 is 72, so draw a line parallel to X-axis in front of 
frequency to construct a rectangle on class interval 
















125 


E 


7 
0-5. 
Repeating this procedure, construct rectangle B, C 
and D. 5 


Frequency (no. of students) ———» 


O 5 10 1S 20 
Class interval (Age in year) ——» 
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& CC Construch a lsiogran NRE disictbutos of ona marid obtained by 65 students of clas n the final 





Number of females 


` 
- ~ 


» La e. = RAD b 


Sol, Lower and upper class limits : 
Since the difference between the second and first mid-point is 160-150 = 10 


Y 


No. of students ——3» 
P 


145 155 165 175 185 195 205 
Marks —> 


h 
~ h= —=5 
. h=10 > 2 
So, lower and upper limits of the first class are 150 — 5 
and 150 + 5 i.e. 145 and 155 respectively. 


+. First class interval is 145 — 155 
Using the same procedure, we get the classes of other mid-points us under : 


Ces [usass [sas [ess [ss [saos [sans 
mew|:|»]si»l]:ls- 


Mo mommy t e 
ANS. QE 2, 


9,  Themarksobtained by 400 students in medical entrance exam are given in the followin g tables 3 z = ; SOE 
[400-450 | 450-500 | 50-550 | 550-600 | 600-650 |/650-700 | 700-750 | 750-800 | 
[ soy. sss eee] os. | se o ens [ease] mE 
(a) Draw Ogive by less than method E i : J p 

(b) Draw Ogive by more than method. / 


x 
/ 


(c) Find the number of examinees, who have obtained marks less than 625, 
(d) Find the number of examinees, who have obtained 625 and more marks, 
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à eg te to ew TEs oe S uu» o. Í 


D. we ~ E L + um m 









Sol. (a) Cumulative frequency table for less than Ogive method is as following : 
450 
400 (800,400) 
(750.353) 
350 
gp 
2 25 
E 
NEN NN —————————————— — 
5 200 
w 
o 
e : 
zZ. 150 : 
100 
50 : 
0 X 
400 450 500 550 600 650 700 750 800 
Marks obtained ———3» 
Adjoining figure is Ogive for the above cumulative frequency table by applying the given method and the assumed table. 
(b) Cumulative frequency table for more than Ogive method is as following : 
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(c) 
(d) 


10. 


Sol. 


Following are the Ogive for the above dative frequency table. 








(400,400) 


(450,370) 


350 
(500.325) 

| 300 
v (550,265) 
E 250 
E 
S 
Hf 200 
Ga 
o 
c 
z. 150 


(700.92) 


400 450 500 550 600 650 700 750 800 
Marks obtained ———3 


So. the number of examinees, scoring marks less than 625 are approximately 220. 


So, the number of examinees, scoring marks 625 and more will be ee 190. 


The number of students admitted in different faculties of. a college a are. 





Construct the pie chart for the following distribution. 


The following table gives the share of each faculty as a component of 360°. 


Faculty | No. of students Share as a component of 360° 


CRIMEN a NNNNN QNNM 











WA 
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res) = on) 


.. Incorrect value of > X, =4000 Now, correct value of z X, =4000 s 83 + 53 =3970 


correct value of » x 
-. Correct mean = disini. LN BU. 39.7 
n 100 
So, the correct mean is 39.7. 


. OHT.4 ea Cama nén per Pet pea 
y te ibution with step-de' AMEODA FE F 
A 222,74 — 


YY Am 
31412: 
"La Lx E. 


| m 
| 27.5 (A) 
7.5 





py u, ) x 
Mi p => zezisesx (2) =247 
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M. Find A mode of the following distribution : 


Memes s.c p ucpoxpos 
















Mod is 42.5 — 48. 
odal class frequency is 42.5 — 48.5 20-12 


- ,/1720, f,712, f/5-15, h=6 <. Mod — g, ^ Mode - 462 
£2 42.5, f, fo f;715 ode 200)-12-15 


15. The following frequency distribution gives the monthly consumption of electricity of 68 consumers ofa locality. Find the 
| ‘mean, median and mode of the date: 


| 65-85 
> 85-105 
105-125 


125-145 


145-165 
165-185 
185-205 


Sol. | Class interval ES Cumulative frequency 





115 
135(A) 
155 
175 
4 195 
NEN 


2 X=Á+ rum 
L, 68 


YI 


=34 = 125- 145 is the median class. 


Tem 2 xc as 2 
Median = (+ 7 1 20 








* «20-117 


Maximum frequency is 20 — 125 - 145 is the modal class, 


Mode = b+ she a 1254(—— cesa 20 = 1254120 - 135.76 
2 f, - fo - f; 2x20-13-14 13 
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up Fillin the Blanks 


s 
DIRECTIONS : Complete the following statements with an 
appropriate word / term to be filled in the blank space(s). 


The variance is the ............... of the standard deviation. 
Mediun divides the total frequency into .......... equal parts. 


The algebraic sum of the deviations from arithmetie mean is 


always ............... 
Percentile divides the number of items into ......... equal patts, 
The mean-deviation from the median is sesse than that 


measured from any other value. 

The class mark of a class is 25 and if the upper limit of that 
class is 40, then its lower limit is ................. 

The mid-value of 20-30 is ................. 

The sum of 12 observations is 600, then their mean is ......... 
Sizes of shoes are M variables. 

In the class interval 35-46, the lower limit is ....... and upper 
nili. enses 

The difference between the maximum and the minimum 
observations in data is called the .............. of the data. 
Consider the data : 2, 3. 2. 4. 5. 6. 4. 2, 3, 3, 7, 8, 2. 2. The 
frequency of 2 is ............. 

A class interval of'a data has 15 as the lower limit and 25 as 
the size then the class mark is ............. 

0-10, 10-20, 20-30 ............ so on arc the classes, the lower 
boundary of the class 20 30 is e 

The mid-point of a class interval is called ils ..............- 
Facts or figures, collected with a definite purpose, arc called 


Value of the middle-most observation (s) is called ............ 


jio MET is the most frequently occurring observation. 


3 median = mode * ............. mean 


i> Gue/ False: ve 
DIRECTIONS : Read the following statements and write vour 
answer as true or false. 


12. 





The median for grouped data is formed by using the 





formula, Median = (+ 


Upper class limit +Lower class limit 
ES; 

2 
The median of grouped data with unequal class sizes cannot 
be calculated. 
Classification brings out points of similarly and dissimilarity 
of data, 
The modal value is the value of the variate which divides 
the total frequency into two equal parts, 
The width of a rectangle in a histrogram represents 
frequency of the class. 
The mean of, y, 2 is y, theny + 2% 2v 


2(Median Mean) Mode - Mean. 


The ranges is the difference between the greatest and the 
least value of the variate. 

Simple tabulation gives information about several 
independent characteristics, 

Mean may or may not be the appropriate measure of central 
tendency. 


If 16 observations are arranged in ascending order, then 


_ (8th observation | 9th observation) 
median is ———- - — — Mics sick 


ee ee 


2 
Median of 15, 28, 72, 56,44, 32, 31,43 and S1 is 42 


Mode of 2, 3,4, 5,0, 1, 3,3, 4, dis 3. 


Mean of 41, 39, 48, 52, 46,62, 54, 40, 96, $2, 98, 49, 42, 52, 60 
is $4.8 
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. , ; . ola 
DIRECTIONS : Each question contains statements given in two colurans which have to be matched. S. 


1. Column I 


(A) the direct method 


(B) step deviation method 


(C) mode 


(D) median 


(p) 


(q) 
(r) 


(s) 


tements (A, B, C, D) 


in column I have to be matched with statements (p, q, r, s) in column II. e —"n—À 





Column II 
E 
Á 7 fe h 
(hz 
Sag l 
(4| 2 h 
{ f x 
753 
x= of 


2. The table shows a frequency distribution of the life time of 400 radio tubes tested at a company. 





Column II gives data for description given in column I, match them correctly. 


Column] . 
(A) upper limit of the fifth class 
(B) lower limit ofthe eighth class 
(C) class marks of the seventh class 
(D) class interval size 











tere Sou Shon Seton Ques 

DIRECTIONS : Give answer in one word or one sentence. 

1. Find the mean and the median of the data 10, 15, 17, 19, 20 
and 21. . 

2.  Findthe mean of first 726 natural numbers. 

3.  Findtherange ofthe data 14, 16, 20, 12, 13,4, 5, 7, 29, 32 and 6. 

4. Calculate the mean of 96, 104, 121, 134, 142, 149, 153 and 161. 

5. Calculate the mode for 17, 12, 19, 11,20, 19, 10,25 

6.  Findthe mean of the observations 425, 430, 435, 440, 445, 
ned 495, ` 

7. The mean of 10 observations is 15.5. By an error, one 


observation is registered as 13 instead of 34, Find the actual 
mean. 


(p) 
(q) 
(r) 
(s) 


10. 


Column II 
100 

949,5 

1000 

799 


Given median = 99.6 and mean = 101.2, find the mode. 


Find the sum of the deviations of the variate values 3, 4, 6, 
7,8, 14 from their mean. 


In a school 85 boys and 35 girls appeared in a public 
examination. The mean marks of boys was found to be 40%, 
whereas the mean marks of girls was 60%. Determine the 
average marks percentage of the school, 


The mean of 12 observations is 14. By an error one 


observation is registered as 24 instead of —24, Find the 
actual mean, 


The mean weight of 20 students is 25 kg and the mean 


weight of another 10 students is 40 kg. Find the mean weight 
of the 30 students. 
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DIRECTIONS : Give answer in 2-3 sentences. 





l. 


10. 


M. 


The mean of the following frequency distribution is 62.8 
and the sum ofall the frequencies is 50. Compute the missing 
frequency f, and f). 


| Clas | Frequency | 
[ 4&4 | 1 — 
[ios | e — — 
For a frequency distribution of marks in mathematics for 
100 students the average was found to be 80 . Later on it 
was discovered that 48 was misread as 84. Find the correct 
mean. 

The mean weight of 150 students in a class is 60 kg. The 
mean weight of the boys in the class is 70 kg. and that of 
girls is 55 kg. Find the number of boys and girls. 

The mean ofx,, x», x, .... x, is x . If (aş 2b) is added to each 
of the observations, show that the sum of the new 
observations — x * (as 2b) 

The mean of 50 numbers is 40. It was found that three 
numbers 23, 29 and 20 were taken as 28, 92 and 2. find the 
correct mean. 

Ifthe mean and the median of a unimodel data are 34.5 and 
32.5, then find the mode ofthe data. 

The weight (in kg) of 25 children of 9th class is given, find 
the mean weight ofthe children. 
























(in kg) 
child ren 


The mean of x *- 2, x - 4, x - 5, x - 9 and2x Sis 21. findx and 
the mean ofthe first four numbers. 


n n 
Given Y (x; s 3n) 2 84 and ^ (x; + 2n) =144, 
l l 


find n and the mean. 

The mean of the data is 15. If each observation is divided by 
5 and 2 is added to each result, then find the mean of the 
observations so obtained. 

The mean ofn observations X}, X», X4, ........- X415 X. If each 
observation is multiplied by p, prove that the mean of the 


12. 


13. 


14. 


1. 


new observations is p x . 

The mean wages of 1000 workers in a factory was X 600. the 
mean wages of 200 workers of the night shift was 
Z 1000. Find the mean wages of the remaining 800 workers 
of the day shift. 

The average height of 30 students is 150 cm. It was detected 
later that one value of 165 cm was wrongly copied as 135cm 
for the computation of mean. Find the correct mean. 

A cricketer has a mean score of 58 runs in nine innings. Find 
out how many runs are to be scored in the tenth innings to 
raise the mean score to 61. 





The following expenditure gives the state-wise teacher- 
student ratio in higher secondary schools of India. Find the 
mode and mean of this data and interpret it. 


Number of students | umber of States/U.T. 
per teacher 


a Te rr ae 
Se ee ..— 






Find mode from the following data : 


Cusen [ 15 [ 55 [ 55 [ 55 T 9] 
Bees | 3 pls [a] « 


There are six numbers. Combinations of 3 numbers are 
selected and their mean was calculated. The resulting means 
were 2, 4, 6, ... 36, 38, 40. What is the average of the original 
six numbers? 


If the mean of the following table is 30, find the missing 
frequencies. 


Class interval 





Frequency 


The following table presents the number of illiterate females 
in the age group in town. 


Age Group — | 14-15 15-19 | 29-24. 30-: 
Number of females | 300 | 980 580 


Draw a histogram to represent the above data. 
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For the following frequencies distribution, draw a histogram 10. Find the mode of the following distribution : 


and construct a frequency polygon with it. 
No.ofworkers| 6 | 2 | 20] 1s [9 | 4_ 


11. The following frequency distribution gives the monthly 
consumption of electricity of 68 consumers of a locality. 
Find the median, mean and mode of the data and compare 
them. 


Monthly consumption Number of 
(in units) consumers 


65-85 4 
5 
13 
20 
14 
8 
4 


85-105 

105-125 
125-145 

12. Asurvey regarding the heights (in cm) of 51 girls of Class X 

of a school was conducted and the following data was 

obtained : 


145-165 
Height (in cm) Number of girls 


165-185 
Less than 140 4 
ll 
29 
40 
46 
Sl 


185-205 
Less than 145 
Find the median height and interpret the result. 



























7. Find the missing frequencies in the following frequency 
distribution if it is known that the mean of the distribution is 





8. The mean of the following frequency table is 50. But the 
frequencies f, and f, in class 20-40 and 60-80 are missing. 
Find the missing frequencies. 


0-20 |20 -40/40-60 {60-80 80-100] Total | 


mama U [5 | 3 | & | 19 | 99] 


9. Calculate the median for the following distribution class : 








Less than 150 
Less than 155 
Less than 160 
Less than 165 
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DIRECTIONS : This section contains 13 multiple choice 


questions. Each question has 4 choices (a), (b), (c) and (d). Out 
of which ONLY ONE is correct. 





1. The mean of discrete observations ae ,y, 1S given 
by : 
a > Ji 
a 2 e x 
a izl = 
n 2 


(c) i (d < 


2. Ifthe mean ofthe numbers 27 + x, 31 4x,89 +x, 107 +x, 156 
+ x is 82, then the mean of 130 +x, 126 + x, 68 + x, 50 +x, 


l +xis 
(a) 75 (b) 157 
(c) & (d) 80 


3. The number of observations in a group is 40. If the average 
of first 10 is 4.5 and that of the remaining 30 is 3.5, then the 
average of the whole group is 


l 15 
(a) p (b) 4 
(c) 4 (d 8 


4. Ina class of 100 students there are 70 boys whose average 
marks in a subject are 75. If the average marks of the complete 
class are 72, then the average marks of the girls 


(a 73 (b 65 
(c) 68 (d) 74 
5.  |ftheclass-intervals are 10— 19, 20 — 29, 30 — 39, .............. i 
then the upper limit of the first class-interval is 
(a) 19.5 (b) 19 
(c) 20 (d) None of these 


6. The numbers 3, 5, 7 and 9 have their respective frequencies 
x—-2,x *2,x -3andx * 3. Ifthe arithmetic mean is 6.5 then 
the value of x is 
(a) 3 (b) 4 
(c) 5 (d) 6 


10. 


11. 


12. 


13. 


If three sets of data had means of 15, 22.5 and 24 based on 
6, 4, and 5 observations respectively, then the mean of these 


three sets combined is 

(a) 200 (b) 205 

(c) 225 (d) 240 

The median of a set of 9 distinct observations is 20.5. If 
each of the largest 4 observation of the set is increased by 
2, then the median of the new set 

(a) Is increased by 2 

(b) Is decreased by 2 

(c) Istwo times the original median 

(d) Remains the same as that of the original set 

A set of numbers consists of three 4's, five 5's, six 6's, eight 
8's and seven 10's. The mode of this set of numbers is 

(a) 6 (b 7 

(c) 8 (d) 10 

Consider the following statements 

(1) Mode can be computed from histogram 

(2 Median is not independent of change of scale 

(3) Variance is independent of change of origin and scale. 
Which of these is/are correct ?, 

(a) (1) 2) and (3) (b) only(2) 

(c) Only (1) and (2) (d) Only(1) 

The average marks, in a class of 30 students, are found to 
be 45. On checking two mistakes were found. After 
correction, if one student got 45 marks more and another 
students got 15 marks less, then the correct average marks 
are 

(a) 45 (b) 44 

(c) 47 . (d) 46 

If the arithmetic mean of n numbers of a series is x and the 
sum of the first (n — 1) numbers is k, then the nth number is 
(a) n*k (b nx +k 

(c) nx -k (d) n-k 

The mean of a set of 20 observation is 19.3. The mean is 
reduced by 0.5 when a new observation is added to the set. 
The new observation is 

(a) 198 (b 88 

(c) 9.5 (d) 308 
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DIRECTI ONS: This section contains multiple choice questions. 
Each question has 4 choices (a), (b), (c) and (d). Out of which ONE 
OR MORE may be correct. 


Marks scored by Rishi in an examination (out of 100 marks) in 
different subjects are shown by the bar graph given below. Read 
the graph and answer the questions from | to 3. 


100 


80 


60 


MARKS 


40 


20 


V 
F 
& 
2 
C 
U 


MATIIS 
ENGLISH 
PHYSICS 
BIOLOGY 





0 SUBJECTS ———— 


In which subject Rishl is best? 
(a) Physics (b) Biology 
(c) English (d) Computers 


The ratio of the highest marks to the lowest marks is 


(a) 4:3 (b) 3:4 

(c) 9:16 (d) 12:9 

Percentage of marks obtained is 70 in which of the following 
subjects. 

(a) Maths (b) English 

(c) Biology (d) Computers 


Which of the following is/are correct? 
upper class limit + lower class limit 
(a) Class mark = een. oT 


fi - fo jo 
2f — fo- f2 


(c) 3 median = mode + 2 mean 


(b) Mode sef 


+] 
(d) Ifnis odd, then median = (=) term 


where, n is the number of terms. 


wa -e 
ae A a 





" 
/3 el ADAC S pa iy er a! ore > DES 
Pa Ef OGL em MITRS | 


UU ——H— — — 
DIRECTIONS : Study the given paragraph(s) and answer the 


(1) 


(2) 


(3) 


(1) 


(2) 


(3) 


following questions. 


PASSAGE-I 
The following table gives the weekly wages of workers ina 


No. of (/) 
workers 
5 


factory : 


Weekly | Mid-value 
wages (x;) 



















20 25 
35 
45 
54 
60 
12 72 
Bie 80 
[ E es ims] 
The mean is 
(a) 70 (b) 68 
(c) 71 (d) 69 
The modal class is 
(a) 60-65 (b). 55-60 
(c) 50-55 (d) none of these 


The number of workers getting weekly wages, below 
180is 


(a) 50 (b) 70 
(c) 60 (d) 80 
PASSAGE-II 


The marks of 20 students in a test were as follows : 
5, 6, 8,9, 10, 11, 11, 12, 13, 13, 14, 14, 15, 15, 15, 16, 16, 18, 
19,20 


The mean is 

(a) 14 (b) 13 
(c) 12 (d) 15 
The median is 

(a) 13.5 (b) 12.5 
(c) 145 (d) 15.5 
The mode is 

(a) 20 (b) 10 
(c) 15 (d) 25 

PASSAGE-III 


A professor keeps data on students tabulated by performance 
and sex of the student. The data is kept on a computer disk, but 
unfortunately some of it is lost because of a virus. Only the 
following could be recovered. 
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Panic buttons were pressed but to no avail. An expert 
committee was formed, which decided that the following 
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DIRECTIONS : Each of these questions contains an Assertion 

followed by reason. Read them carefully and answer the question 
on the basis of following options. You have to select the one that 
best describes the two statements. 





facts were self-evident : Half the students were either (a) Ifboth Assertion and Reason are correct and Reason is the 
excellent or good. 40% of the students were females. One correct explanation of Assertion. , 
third of the male students were average. (b) Ifboth Assertion and Reason are correct, but Reason is not 
Female students = 32 which is 40% of total students. Hence the correct explanation of Assertion. 
32 (c) If Assertion is correct but Reason is incorrect. 
total number of students = 04 pas (d) IfAssertion is incorrect but Reason is correct. l l 
Hence males = (80 — 32)=48. Itis further given, thathalfthe 1. Assertion : The arithmetic mean of the following given 
students were either excellent or good and one third of the frequency distribution table is 13.81. 
male students were average. Hence the table can be 
completed as under : 
Performance Total 
ry T. oe 
16 22 10 - ." Y fax; 
Fee x | 3 | - | 2 |  Remx-A— 
tat [© | » | v |» = 
2. Assertion : If the number of runs scored by 11 players ofa 
(1) How many students are both female and excellent? cricket team of India are 5, 19, 42, 11, 50, 30, 21,0, 52, 36, 27 
(a) 0 (b) 8 then median is 30. A 
c) 16 (d 2 n+l a 
(2) ita proportion of good students are male? Reason : Median = | value, if nis odd. 
(a) 0 (B) 0.73 
(c) 04 (D) 1.0 3. Assertion : If the value of mode and mean is 60 and 66 
(3) What proportion of female students are good? respectively, then the value of median is 64. 
(a) 0 (b) 0.25 Reason : Median = i (mode + 2 mean) 
(c) 0.5 (d) L0 2 


um» 


——— — ———— ———— — ——————————— UU 
DIRECTIONS : Following question has four statements (A, B, C and D) given in Column I and four statements (p, q.r, s...) in 
Column II. Any given statement in Column I can have correct matching with one or more statement(s) given in Column II. Match the 
entries in column I with entries in column II. 





1. For the following marks distribution of 5 students in an examination, match column-l with the datas given in column- II. 


[Class interval | 0-10 | 10-20 | 20-30 | 30-40 
No. ofstudents | 1 | 3 | ian 


h = width of the class interval 
fi 4 = frequency of the class proceeding the modal class 


Here, 

x, = lower limit of the modal class interval 

f, = frequency of the modal class 

fi = frequency of the class succeeding the modal class 


Column-I Column-II 
(A) x, (p) 3 
(B) f, (q 10 
(O Á 4 (r) O0 
(D) A (s) (0,4) 
(t) 1! 
(u) (4,12) 
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h — width of the class interval 


f= frequency of the class interval to which median belongs 
Column-I 






Leh P Su foc 
S "s LE > 
"t YS. ra a 
p a o Ts 


c = cumulative frequency l 
l (= lower limit of the median class interval 


Column-Il 
(A) f (p) 45.4 
(B) c (q) 45 
© |, () (40,50) 
(D) median (s 23 
(t) Positive number 
(u) 48 








: 4. The mean of the following frequency distribution is 62.8 
pvo a dd and the sum of all the frequencies is 50. Compute the missing 


frequency f, and f». 


DIRECTIONS : Answer the following questions. 





1. During the medical check-up of 35 students of a class, their 
weights were recorded as follows: 


[ Lesmas | — 0 — — 
[ Leshmd | — 3 — — 
[ esmansa | —— 9 — 

el 










Draw a less than type ogive for the given data. Hence obtain 
the median weight from the graph and verify the result by 
using the formula. ) | 

2. The following table shows the ages of the patients admitted 


















| Class — | Frequency _ 
CS T [u$ 
40-60 | 10 | 
LL Sas 
E ams 







[80-100 — 
100 — 120 


5. |The number of students admitted in different faculties of a 
college given below : 


—— 
student 


Draw a pie chart to represent the above information. 






in a hospital during a year: 6. The adjoining pie chart gives the marks scored in an 









Age s. 15 [15 25|25—35|35 - 45145 - 55 
in years 
is e e 
patients 


Find the mode and the mean of the data given above. 
Compare and interpret the two measures of central tendency. 

3. Given below is a frequency distribution with median 46. In 
this distribution, some of the frequencies are missing : 
Determine the missing frequencies. 


(c) 





examination by a student in English, Hindi, Science, Social 
Science and Mathematics. If the total marks obtained by 
the student were 540, answer the following questions. 





(a) In which subject the student scored 105 marks? 

(b) How many more marks were obtained by the student 
in Mathematics than in Hindi? 

Examine whether the sum of marks obtained in social 


Science and mathematics is more than that in Science 
and Hindi. 
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FALL IN THE BLANKS! 





4. hundred 


l. square 2. two 3. zero 

5. less 6. 10 te 325 8. 50 
9. discrete 10. 35,46 11. range 12. 5 
is. 275 14. 20 15. class-mark 


16. data 17. median 18. mode 19. 2 


RUE / FALSE 








1. True 2. True 3. False 4. True 


5. False 6. False 7. True 8. False 
9, True 10. False 11. True 12. True 
13. True 14. True 15. True 





1. (A)Os(B)p (C)Oq (D)-r 
2. (A)-s (B)—5r (CO^q (D)p 


ERY SHORT ANSWER QUESTIONS: ` 


1. Mean=17 Median = 18 
2. 3635 3. 28 4. 132.5 5. 19 
6. 460 7. 176 
8. 96.4 [Hint : 3(99.6)—2(101.2) etc.] 
3+44+6+74+8+14 
9, Mean= ——— — — - 7 
6 
Sum of deviation from mean 
-(3-7)*(4-7)* (6-7) * (7-7) € (7-8) + (14-7) =0 
1. == nX *njX, _ 5500 -45.83 
" n +n 12 
11. 10 12. 30kg 


SHORT ANSWER QUESTIONS: 


1. fj-8, £712 
2. Total marks for 100 students at the average of 
80 = 100 x 80 = 8000 
Now, 48 was misread as 84 means 84 — 48 = 36 was extra 
added to the total 
= Correct total = 8000 - 36 = 7964 


7964 
= Correct mean = 100 — 79.64 


3.  Letthe number of boys be x and the number of girls be y. 
=> Xty=150 | | | | | .—— (1) 
Weight of boys is 70x and of girls is 55y. 
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4 Brief Explanations of ij 
C Selected Questions —” 





Total weight of 150 student = 150 x 60 = 9000 
70x + 55y 7 9000 
Ide 1lyz1800 menee (2) 
Solving (1) and (2) 
x 7 50 andy = 100 
oe NENEN to Xn — E 
n 
=> XN +X +... Xy =e "e dd 
Now the sum of the new ‘n’ observations 
x, * (a - 2b) * x; * (a - 2b) +...x, * (a - 2b) 
- Y xbox + n(d-25) 


= nx+n(a—2b)=n{x+(a—2h)} (from!) 
n[x * (a - 25)] 


New mean = -X-(a- 2b) 
/ 

Correct mean = 39 

28.5 7. 42.68kg 


rt2txFfÁAtxt5tx-942x-5 Á— 


5 21 





2212» 6x+15=105 


6x15 
=> 
5 


=> 6x=90 »x=15 
The first four numbers are (15 + 2), (15 + 4). (15 + 5) and 
(15+9)=17, 19,20 and 24 . 


17+19 +20 
Mean teres 80. 40 


n 


2n - 3n) = Xp tX)... X,-3n- 84 


=> S-3n=84...(1) (S=x, +Xq +...) 


“n 


n 
¥ (x +2n) m TX. T 3X3 +... x, + 2n = 144 
| 


=> Sr2n=144 
From (1) and (2), we get $ 120, n = 12 
Mean a 5, 120 , ig 
n 12 
5 


i à; J| XS^b XS auus 
According to question, 9——————23 3». 


"OG irem 
New observations are x, p, xa p, x, p, 
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" P(X, * x4  x,....... T3.) 
n 


= px [From (1)] 


12. Total wages of 1000 workers = 600 x 1000 = 600000 
Total wages of 200 night shift workers 
= 1000 x 200 = 200000 
Total wages of 800 day shift workers 
= 600000 — 200000 = 400000 
400000 


Mean wages of the day shift workers = $00 ^ 1 500 





13. Correct mean height = 151 cm 
14. Mean score of 9 innings = 58 runs 
-. Total score of 9 innings = 58 x 9 = 522 
Required mean score of 10 innings = 61 runs 
. Total score of 10 innings = 610 runs 
Runs to be scored in 10th innings = 610 — 522 = 88 runs. 


LONG ANSWER QUESTIONS: j 


58) 
pea xhz 3154 022 


H 


x5 = 29.2 


Now, ¢=30,4=5,,=10,f9=9, f;73 


fi 
Mode -to( Ae 7-7 po - 30.62 


Mode = 30.62 and Mean = 29.2 
Most states/U.T. have a student-teacher ratio of 30. 62, on 
an average this ratio is 29.2 : 


2. +: Maximum frequency = 8 
”. Model class = 5 - 7 
. £25, fo z S, f =8, f; 


ft 


=7,h=2 





7T emnt ptus now TS 
“ 


411 






Let the six numbers bexi, X5, X35 X45 Xs. XG: 
uet 6x5x4 
Number of combinations of 3 — s = PEA = 20 


The mean of these 20 combinations are 2, 4, 6. ..., 


+40 


36, 38, 40. 


x20 = 420 





2 
Sum of all these means = 


In the above sum, each number from the original six is 
repeated 10 times. 

IO (x x2 +x3 X4 +%5 +6) 
> ———M77 

3 

Xp T X2 t X3 T X4 T XS X6 

2 : 
3 

Xp t X5 X3 +X4+X5 X6 E 42 

=> ci Pr. e =— 


= 420 
= 42 
= 21 


18,24 

The given frequency distribution is not continuous. So, we 
shall first convert it into a continuous frequency distribution. 
The difference between the lower limit of a class and the 
upper limit of the preceeding class is 1 i.e., ^. 

To convert the given frequency distribution into a 


h 1 
continuous frequency distribution, we subtract 2 = 2 z 0.5 


h 
each lower limit and add ie 0.5 to each upper limit. The 
distribution so obtained is as given below: 


Age Group Number of females 


35-14s E 
45-195 | ooo 
195245 | 800 









24.5 — 29.5 
29.5 — 34.5 


Frequency (no. of students) ———» 
2 9o 2 
2 8 B 8 


= 


9.5 14.5 195 24.5 29.5 34.5 
Class interval (Age in year) ———» 
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6. Given frequency distribution is grouped and continuous. 
So we construct a histogram by using earlier method. 2Join 
the middle points of P, Q, R, S, T, U, V, W, X, Y ofthe upper 
horizontal lines of each rectangle A, B, C, D, E, F, G,H,LJby 


straight line in successions. 





We have, N = Y. f; -120 (Given) 
=> 68-45-10 2f 75-32 -—() 
| Now, Mean = 50 
4-fith)_s 
5 = ans Efu )- so= so 20: (2744 - so 
8g 
4— f, 
3 = 5042 ATR sg fth o 
6 6 
o 
Z 


> 4-fith=0 > Si -f= 4- (1) 
Solving equations (i) and (ii), we get f; = 28 and f, = 24. 





N th y 
9, First we find (=) value, where N= 55 Le. 
Marks obtained —> 


th 
7. Let missing frequencies be f, and f» (5) =27.5 
which lies in 20 — 30 class. 
'- 20— 30 class is the median class. 





We have, N= 200 








= 200=86+f, +f, — fı += 114 = Also, mean = 1.46 After finding the median class, we use the following fomula 
for calculating the median. 
N 
LY. a —-c.f 
NT = 146 = 19* 4i * 2o Median = fs - ja 
N c 200 J 
; í 27.5-15 
=> 292=140+/f,+2/, wel) - Median = 20+ EE Nu 10 22625 
= f,*2f,-7152 (dH) 10. The class interval has to be made continuous and 


overlapping 37 - 36 = 1, 43 — 42 = 1 and so on. So, we 


Solving equations (i) and (ii), subtract 0.5 in the lower limit and add 0.5 to the upper limit 


a. un sd axi» ii of each class interval and make the class continuous as 

| 31 - 0.5 = 30.5, 36 +0.5 = 36.5 and won. So, classes are 30.3 

8. Let the assumed mean be A = 50 and ^ = 20. Calculation of to 36.5, 36.5 to 42.5, 42.5 to 48,5 ete, We draw thet: able with 
mean continuous class and find the modal class. 
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Modal class is 42.5 — 48.5 and mode lies in this class which 
is given by formula, 


f 

Mode = ad bread pa 

2 fi - fo- f; 
Here, (242.5,f, —- 20, fo^ 12, fy =15, h=6 

20- 
- Mode = iiA E n 
A 2(20)-12-15 
-. Mode = 46.2 
(1L 






Monthly | Number of 
[ 6-5 | «4 | 
[ w-ws | 3s ss | 






5 
105-125 
125145 

14 

4 








145—165 
165—185 


185 —205 


9320 


Mean= Ziti 9320 _ 13795 
X5 68 


Here, maximum class frequency is 3 


th 


corresponding to this frequency is 125 — 145. 
So, the modal class is 125 — 145. 
Now, ¢= 125, h=20, f| =20, fo=13, f5714. 


fi — fo 


= 
Mode 1A 


po = 135.75 


Now, to find median we have to find the cumulative frequency 


(c.f.) 


Monthly 
consumption 
65-85 


85-105 
105-125 





0, and the cless 





12. 


MULTIPLE CHOICE QUESTIONS: 


ca RC Ute rem oaa qr a a 
dum nt cm tct TTA tmt mnes par amas Ve Hn nma tema hmm m af aum Lo ome mt tmm? mr "uc v B y ron Y uir e 4 41 
of * * LO »3- P Joe. A icy P af (4a Sees R 


stics 


"UU y MYY * 2s “os 4 > EC. P 2 tab rw a 
> - DA! tá feb. imb. $ — ee —— a 
tor e um on VR cud OA, olus Lu M . ape iD. um wer NR, dio DUM US Vues NE Oa Se aque" quasi We» Meta dy * - 


f Tao. 


68 = 34 , Now 125 - 145 is the median 








f , l 
xh= 125+ (2525 «20-137 


. Median = 137 units, Mean = 137.05 units, Mode = 135.76 
units. The three measures are approximately the same in 
this case. 

To calculate the median height, we need to find the class 
intervals and their corresponding frequencies. 

Frequency distribution table with the given cumulative 
frequencies is given below: 









155 — 160 
160 — 165 


51 
Here, n — 51. So, E 7» Ne 25.5 . This observation lies in 


the class 145 - 150. Then, / (the lower limit) = 145, 


c.f (the cumulative frequency of the class preceding 
145 - 150)=11, 


J (the frequency of the median class 145 - 150) = 18, 
h (the class size) = 5. 


ef 


Using the formula, Median = | 4| 2 





x h = 149.03 


This means that the height of 50% girls is less than the 


height 149.03 cm and 50% arc taller than the height 149.03 
cm. 


_ Exercise 2 


(a) 


(a) Given, 


82- (27+ x)- (314 X) + (89 + x) + (107 + x) - (156 4- x) 


=> 82x5=410+57 => 410-4107 5x 5 x=0 
^. Required mean is, 


ya 0t r*1268 16 68 145044144 
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3 (b) 






4. (b) Letthe average marks of the girl students be x, then 
N= 70X 75+30xx 
100 
(Number of girls = 100 — 70 = 30) 
7200 —5250 
E UU€ ee . x =65 
$S. (a) |. & (c) 7. (a) 
Io. | p 
8. (d) Sincen-9,then median term = 7 =5" item. 
Now, last four observations are increased by 2. 
" The median is 5"" observation, which is remaining 
unchanged. 
^ There will be no change in median. 
9, (c) Modeofthe data is 8 as it is repeated maximum number 
of times. 
10. (d) M. (d) 12. (c) 13. (b) 
MORE THAN DNE CORRECTA AN o SOUR Due 
l. (a) and (b) 2. (a) and (d) 
3. (b) and (d) 4. (a) (b). (c 


)and (d) 


ue ae 


PASSAGE -I 


_ Dix _ 5520 


= = 169 
Mean $4 80 


Q) (b) 
Modal class : We know that class of maximum 
frequency is called the modal class. i.e., 55-60 is the 
modal class. 

(3) (c) l 
Number of workers getting weekly wages below 780 
according to table = 60 workers. 


PASSAGE - Il 
Arrange in asscending order 


(1) (b) 
Mean=5+6+8+9+ 10-11 * 11 1213 03 
*14*14* 15* 15 15-16 16 18 1920 


(2) (a) 


Here, n = 20 which is an even number 


th th 
n n 
— | term ee 
-*. Median = 


term 


2 








j" 


10°" term 4-11" term 





3) (c) 


In the data, 15 occurs the maximum times i.e., 3 times 
-. Mode = 15 


PASSAGE - MI 
There is no female excellent student in the class. 


(1) (a) 


22 
(2) (b) Proportion of good male students = "7 0.73 


t i 8 
(3) (b) Proportion of good female students = w 0.26 





1. (a) Both assertion and reason are true, reason is the correct 
explanation of the assertion. 


2. (d) Arranging the terms in ascending order, 
0,5, 11, 19,21, 27, 30, 36, 42, 50, 52 
th 
median value = EL I ) — 6" value = 27 
2 
f l 
3. (c) Median= 3 (mode + 3 mean) 


== (60 2x66) = 64 





Il. (A)2q.u (B)p, s (CO ts (D) q.u 
24. (A)>s,t; (B).2utr (C)>q, r,t; (D)p.r.t 





HOTS SUBJECTIVE QUESTIONS: 


1. Use table with cumulative frequency for each less than the 
upper limit. We mark the upper limit of the class on X-axis 
and corresponding cumulative frequency at Y-axis. 

We can draw the ogive by plotting the points : (38, 0), 
(40, 3), (42, 5), (44, 9), (40, 35), (46, 14), (48, 28), (50, 32) and 
(52,35). 
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Y 
í Mean = r3 = a = 35.37 years. 
Here, maximum class frequency is 23, and the class 
corresponding to this frequency is 35 - 45, So, the modal 
class is 35 — 45. 
Now, / 7 35, h = 10, f, 23, h= 21.5 7 14 


- ¢4{ Le pa eas ( 2 
Mode = (44). a) 


= 36.8 year. 
Mode = 36.8 years, Mean = 35.37 years. Maximum number 
of patients admitted in the hospital are of the age 36.8 years 
(approx.), while on an average the age of a patient sii 
to the hospital is 35.37 years. 



































omm qe 
[en | "V - 
[»» | o» 
[3 | 1 
n 
Here 7 = 17.5. Locate the point on the ogive whose ordinate | 45 [| 6$ | 
) 5 i ue 107 *x +y 
Is dis 5. The X- eooriinate of this point will be the median. Cea | o pee 
To find the mediis by formula, we should convert - than 70-80 MORET 
type in continuous class interval as given below : 
; Weight (in kg) | Class frequency | Cumulative frequency ons ee ee) SC 
Less than 38 . 
38-40 Let the missing frequency corresponding to 30 — 40 and 
40-42 50 — 60 class be x and y respectively. 
42-44 Here, n = Total number of students = 229 
44-46 , S= 22 
46-48 n 229 
48-50 =~ =—=114.5, and Median = 46 
50-52 2 2 
. Median class = 40— 50 and 
Here n=35. So — =17.5x Median class is 46-48. f = 40. c.f. =42 + x, f=65, h=10 
: We know, 
(46,c./. - 28. 14.5: 2 n 
j 2 =ef . 
| à =ar) Median = (+ xh 
From formula, median = / +| —- FO xh 
114.5-(424+4 
17.5-14 3. 5x2 => aiin EE) org 
Median = 46+ ` 5 x2 =46+ pw = 47.4 65 
=> 2x-145-78-67 or LE 
reed FA >y A “ 0x734 (7 Number of students cannot be in fraction) 
Now 2/; = 229 
x+y+ 1507229 
x! y7229- 150 79 at} 
Putting the value of x in (1), we get 
34 * y - 79 
y779—-34 545 


x73, v-45 
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Hence, the missing frequency are 34 and 45 corresponding 
to class 30-40 and class 50-60 respectively. 


4. We make the table with class, class frequency, mid value of 
class (class mark) and frequency x mid value as below : 





Given, Mean = 62.8 
But we know, Mean 


_ Efix; 2060430f +70) 





Xfi 30+ fi * f) 

-. From equation (1) & (2), we have 

2060 + 30 f, + 70 f» 

30 fi f; | 

=> 2060+ 30f, + 70f, = 1884+ 62.8f, + 62.8f, 
=> 176-3284-725 = mn (3) 
Also, given sum of all frequencies = 50 

30+f, +f, 7 50 —fo*5-20 (4) 
From equation (3) & (4) we have 
176 = 32.8 [20 -5] - 7-25 


= 62.8 


Hence, missing frequency f, = 8 and f; = 12 
5. The following table gives the share of each faculty as a 
component of 360° 










s a comp 
of 360? 
1000 


1000 360° = —— = 100° 
3600 10 


Share a onent 
0 x3 " 


Construction of the pie chart is based on the above values. 
We draw a circle of convenient radius. We have first fixed a 
sector of central angle 100? depicting the share of Science 
faculty. Similarly, sectors of other faculties are marked. 


KAKO 
E 


Pi ap, 
utm 
t 





(a) Forthetotal marks 540, central angle = 360? 
,. For 105 marks, central angle 
= 208 x 105 = 70? 
540 
Since, central angle of the sector representing Hindi is 
70°, hence the student scored 105 marks in Hindi. 
(b) The difference of central angles of the scores 
representing Mathematics and Hindi 
- 90? -70° - 20? 
, Corresponding difference of marks 
20? 


360° 


x 540 = 30 





Hence, the student scored 30 marks more in 
Mathematics than that in Hindi 

(c) The sum of central angles of the sectors representing 
Social Science and Mathemiatics = 65° + 90° = 155° 
Similarly, the sum of central angles of the sectors 
representing Science and Hindi = 80° + 70° = 150° 
Since 155° > 150°, so the sum of marks obtained in 
Social science and mathematics is more than that in 
Science and Hindi. 
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es If you go to buy 10 kg of sugar at 730 per kg, you can easily find the exact price of your purchase is € 300. On the other 
hand, the shopkeeper may have a good estimate of the number of kg of sugar that will be sold during the day, but it is 
impossible to predict the exact amount. The number of kg of sugar that customers will purchase during a day is random 
because the quantity can not be predicted exactly. 

E So, it is best for the shopkeeper to determine the sale, whose probability is highest. 


To describe the situation, where we are not able to find the exact outcome, we generally use the chance, probably, 


‘most probably. For example: 
| (a). Probably India may win the cricket match against Pakistan. 

(b) Chances of Neha passing the MBA examination is very low. 

. nali the cases, where it is not possible to find the exact outcome, we find the probability of occurrence of the 
outcome. 

i Probability, lel many branches of mathematics, evolved out of practical considerations. It is used practically in 
every field. Probability theory can be thought of as the science of uncertainty. In this chapter you will learn how to find the 


probability of occurrence or non-occurrence of an outcome in simple situations. 


R - R . | i 
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SOME BASIC TERMS : 


B . . sewer MI 
Random Experiments : An experiment whose outcome has to be among a set of events that are completely known but whose exac 
. outcome is unknown is called a random experiment, c.g. throwing of a dice, tossing of a coin etc. 


Sample Space : It is the set of all possible outcomes ofa random experiment c.g. when a coin is tossed, sample space is (Head, Tail). 
Sample space when a dice is thrown is | l, 2, 3, 4, 5, 6! 


Event : The set representing the desired outcome of a random experiment is called an event, e.g. getting head in the toss of a coin is 
an event {H}. i 


Trial: Performing an experiment once is called a trial. 
Equally Likely Events: The results of a random experiment are said to be equally likely ifthe different outcomes have the same or equal 
chances of occurrence. For example, when a dice is thrown, each of the faces i.c., 1.2,3,4,5 or 6 acc equally likely to appear. 


Mutually Exclusive Events : Two events of an experiment are said to be mutually exclusive, if they cannot occur together. For example 
when a coin is tossed, either Head or Tail will appear. They cannot occur together. Hence the events getting a head and the event 
getting a tail are mutually exclusive events. 


Favourable Outcome(s) : The outcome(s) which ensure the occurrence of an event are called favourable outcome(s) to that event. For 
example, the favourable outcomes to the occurrence of an even number when a dic is thrown are 2, 4 or 6. 


MEASUREMENT OF PROBABILITY : 


If an event A can happen in *m' ways and fail in ‘n’ ways, all these ways being equally likely to occur, then the probability of the 
happening of the event A, 


jas Number of favourable outcomes 
Total number of all possible outcomes 


m 

















PrP (A) e —— Rae eS SUC AMT T (i) 
m+n 
and probability of its failing, 
P(A)or P (not A)= Eu Be. ame iss (ii) 
m+n 
from (i) and (ii) 
= m E m+n 
= A)+P\A}= =| 
' P(4)* P(A) ma md s id | ) m+n 


~. P(A) + P(A) = 1 = P(A)= | - P(A) => P(A) or P(notA) 2 1— P(A) 


For example: On tossing a coin, there are two possibilities either head may come up or tail may come up. Therefore, total no. of possible 
outcomes = 2. 
The number of favourable outcomes for getting a head = | 


l 
probability of getting a head P(H)= 2 


| 
Similarly, probability of getting a tail P(T) = 2 


IMPOSSIBLE EVENT : 


In throwing a die, there are only six possible outcomes |, 2, 3, 4, 5 and 6. Let we are interested in getting anumber 7 on throwing a die. 
Sincc no face of the die is marked with 7, so 7 cannot come under any circumstances. Hence getting a 7 is impossible, this type of event 


is called an impossible event. 
0 
P(7)=—=0 
(7) 6 


Probability of an impossible event is always zero. 
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SURE EVENT : 





Suppose, we want to find the probability of getting a number less than 7 in a single throw ofa die having numbers 1 to 6 on its six faces. 
We are sure that we shall always get a number less than 7 whenever we throw a die. So the above event is a sure event 


6 
P (Getting a number less than 7) = z* p. 


Probability of a sure event is always 1. 


From above discussion and various examples, we can conclude that probability of any event lies in the range from 0 to 1. 


Mathematically, 0 < P(A) <1 i 


INDEPENDENT EVENTS : 


Two or more events are said to be independent if the happening (or non-happening) of one event is not affected by the happening or 
. non-happening of others. 

For any two Independent events 4 and B, P (A and B) = P (A) x P(B) 

Also, if P(A and B) = P(A) x P(B), then two events A and B are called independent events. 


ALGEBRA OF EVENTS : 


Let A and B be two events related to a random experiment. We define | 
(i) The event “A or B" denoted by “4 U B”, which occurs when A or B or both occur. Thus, 


P(Aw B) = Probability that at least one of the events occur 

(ii) The event “A and B”, denoted by "AAN B" , which occurs when A and B both occur. Thus, 
P(A B) = Probability of simultaneous occurrence of A and B. | 

(ii) The event “Not A” denoted by A , occurs when and only w len A does not occur. Thus 
P(A) = Probability of non-occurrence of the event A. 

(iv) AAMB denotes the “non-occurrence of both A and B". 


() P(AUB)= P(An B)and P(ANB) = (An B) 


Consider a single throw of die and following two events 
A =the number is even = (2, 4, 6} 
B = the number is a multiple of 3 = (3, 6} 


2 1 vn! 
Then PULUB)=2= 5, P(ANB)= =, PlA)= 7 


P(AnB)- P(AUB) =1—P(AUB) = l- 


ADDITION THEOREM OF PROBABILITY : 


wjn 
wə | — 


i) If A and B are two events associated with a random experiment, then P(A U B) = P(A)+ P(B)- P(AA B) 
If A and B are mutually exclusive events then P(AMB)=0 
2. P(AUB)= P(A)* P(B) 

(ii) IfA, B, C are three events associated with a random experiment, then 
P(AUBUC) = P(4)* P(B) + (C) - KAnB)- «BO C)- (An C) P(ANBOC) 
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MULTIPLICATION 

If A and B are two events, then 

P(AMB) =P(A). P(BIA). if P(A) >0 
=P(B).P(A/B), ifP(B)>0 


Here P(B/A) means probability of occurence of event B, when even A is already occurred. Also P(A/B) means probability of occurrence 
of event A, when event B is already occurred. CN 


From this theorem we get 


P 
P(BI Ay» 40) and pA) By) = PAD) 
P( P(B) 
If A and B are two independent events, then 


P(A/B)= P(A) and P(B/ A) = P(B) 
Therefore P(A B) = P(A): P(B) 


Consider an experiment of throwing a pair of dice. Let A denotes the event “ the sum of the point on two dice is 8” and B denotes the 
event “ there is an even number on first die” 
Then A = {(2. 6). (6, 2), (3, 5). (5, 3). (4, 4)}, 
B=: (211252); ....... (2, 6), (4, 1), (4, 2),..... . (4, 6), (6, 1), (6, 2)....., (6, 6)} 


5 I8 | 5.4 
P(A) = —. P(B)=— = -, P(ANB)=—=— 
a 36 i 2 à; 36 12 


Now, P(A/B) = Prob. of occurrence of A when B has already occurred 


» 1 
= Prob. of getting 8 as the sum, when there is an even number on the first die = ig^ré and similarly P(B/ 4) = 


If A, B are two independent events, then show that l 
(i) A, B are independent (ii) A,B are independent 


t^ | tU 


(iii) A,B are independent. 


(i) We have 
P(AnrB)-2 P(4)- P(An B) = P( A) -- PCA)PQJ) 
= P(AYI- P(B)] = P(A)P(B) (Proved) 
(ii) Solution is similar to (i) 
(iii) P(AQB)=P(AUB) =1-P(AUB) 
=1—P(A)— P(B)+ P(A)P(B) 
=[1—P(A)] [1— P(B)]= P(A) P (B) (Proved) 
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1. 


i getting a number less than or equal to 4? ~ 
Sol. 


Sol. 


3.- 


S seer aro ewe re red marbles. If a mai 
be (i) white? (ii) blue? (lii) red? x: QI UB edis 


- Suppose we throw a die oi once. (i) What is the probability of getting a | number greater, theni 4 E a» What is the probability of 


J 
T M , b ey y ‘ j x 
e ee ed ae ee «x eae CA UL: xv 45 is le RU LA S NOT. $^» "d an pie hs OU. VES 


(i) Here, let E be the event ‘getting a number greater than 4°. The number of possible outcomes is six : 1, 2, 3, 4, 5 and 6, and the 
outcomes favourable to E are 5 and 6. Therefore, the number of outcomes favourable to E is 2. So, _, 


2 
P(E) = P(number greater than 4) = a" - 


(ii) Let F be the event ‘getting a number less than or equal to 4’. 
Number of possible outcomes = 6 
Outcomes favourable to the event F are 1, 2, 3, 4. 
So, the number of outcomes favourable to F is 4. 


Therefore, P(F)= : 


Lfd Min Tet eos 


bles. T ls. Ifa marbieis d isdrawn at random from the bor, whatis the probability that it will 








Linde et Ab Ay Pages À 
"Jj AP s tg 9 / uE 
Bis AR or p Eds X d MAE 


> , 
"dn ce Sie DEL MM" od o as -~A 


Saying that a marble is drawn at random is a short way of saying that all the marbles are equally likely to be drawn. Therefore, the 
number of possible outcomes = 3 +2+4=9 

Let W denote the event ‘the marble is white’, B denote the event ‘the marble is blue’ and R denote the event ‘marble is red’. 
(i) The number of outcomes favourable to the event W = 2 


2 
So, P(W)= 9 


and (iii) P(R) 7 5 


3 1 
Similarly, (ii) P(B)= 5 = 5 


Fors Ra Rtn 


“Savita and Hamida AA P Morir is the probability that both will have e0 different tp (ii) the same birthday? - 
LEN pati LAN c ap 
- (ignoring aleap year). ` Ch IE APP Poth Nav? 


AL MUT EDEN eti " s AL) 





de " | 
v o n AL MB. Je as -~ ` wwe sw 


Sol. Out of the two friends, one girl, say, Savita’s birthday can be any day of the year. Now, Hamida's DAMM can also be any day 


of 365 days in the year. We assume that these 365 outcomes are equally likely. 
(i) If Hamida's birthday is different from Savita's, the number of favourable outcomes for her birthday is 365 - 1 = 364 


364 
So, P (Hamida’s birthday is different from Savita's birthday) = —— 
(ii) P (Savita and Hamida have the same birthday) = 1 — P (both have different birthdays) 


364 | 


7365" 365 [Using P( g)* 1 - P(E)] 


t wt 


.. Onecardis drawn atrandom from ashuffled standard deck of $2 cards. Find the probability that tho card selected is not a king, 


etre 2 LAS uec ^. ei 


-— o oe 


Sol. There are 52 different possible outcomes. There are 4 kings in a deck, so the other 48 cards are not kings, and these are the 


(0.48 
successful outcomes. Hence, the probability that the card selected is not a king is $ 


12 
P (not K) .48 12 
52 13 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 





ALTERNATE SOLUTION: 


» ; we 4 l ; — 
The probability of selecting a king is $29 135: Therefore, the probability that the card selected is not a king is P (not K) 





Sol Total number of cases =n = 100 ~ 
All the numbers from 50 to 59 have the digit 5. They are 10 in number. Besides these numbers the numbers 5, 15, 25, 35, 45, 65, 75, 


-: m the digit 5. These are 9 in number. Number of favourable cases = m = Number of numbers which have the digit 5 = 10 
+9= 


~^ Probability = p == = —— 
n 


^w vn ndun 


random two trai iit epee 1 " on yne by one e consi 
eai (li i) both of t 





awl 
P 2) V 
are ' defe fort (į i ay , 
> r XE eat Ami: * 
Å o i 


Sol. Probability of a transistor to be good = us 


Probability of a transistor to be defective = L 
80 D. 316 
1007 99. 495 


20 "o D 
| 
(ü) Probability for the two transistor to be defective = 100 00 ~ 99 495 


(i) Probability for the two transistor to be good = 


(ü) Probability for the first one to be good and the other to be defective = baud fone sg _ 16 


100 99 495 99 


Probability for the first one to be defective and the second one to be good = —xX— = — 


80 NS 
*. Probability for one to be good and the other to be dlidir = — = 160. = 32 


495" 495 495 99° 


ains3 re dand3 white 





Sol. Let A = event that drawn ball id 
B & event that drawn ball is white Jm 1 
Then AB and BA are two disjoint cases of the given event, fe hid 3 


B A 
Hd P(AB+ BA) - PLAB) + P(BA)= Pu) P4 (4 )- 





Sol. (a) Let A be the event that Anjani will be elected, 
and B be the event that Laxmi will be elected. 
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Since there’ is only 1 ide m events, A and B are mutually exclusive. 
P (either Anjani or Laxmi will be elected) = P (A or B) = P(A) + P(B) = 0.36 + 0. 47=0.83 
(b) P (neither Anjani nor Laxmi will be elected) = 1 — P (either Monica or Roland will be elected) = 1 —0.83 =0.17 





9.  Therearenletters and n addressed envelopes. Find the probability that all the letters are not kept in the right envelope. 
Sol. Since, there are n letters and n addressed envelopes therefore, 


total no. of ways in which letters are kept in the right envelope = n!. 
There is cnly one way in which letters takes corresponding envelope. 


| 
*. P(letters are not in right envelope) = 1-P (All letters in right envelope) = | TA 


10. A speaks truth in 60% and B in 50% of the cases. Find the probability that they contradict each other discussing the same 
incident. : P 


60 3 
Sol. ‘A’ speaks truth in 60% cases. ". P(‘A’ speaks truth) = 106 - 7 


= i 50 1l 
Similarly , ‘B’ speaks truth in 50% cases. .. P(*B' speaks truth) 7 50 7 7 
= 7 z - 3 l l 3| 31 2l 1] 
*- P(contradict each other) = P(AB + BA) = =|] — |] 1-— |+|- |] 1-—|2—.—*—.—-—. 
(contradict each other) (AB + BA) = P(A)P(B)+ P(B)P(A) Bii 1) (G z) 32°52 2 


ll. Ina class of 60 students, 30 opted for NCC, 32 opted for NSS and 24 na for both NCC and NSS. If one of these student 
is selected at random. Find the probability that 


(ü The student opted for NCC and NSS. 
(ii) -The student has opted for neither NCC nor NSS. 
9 GU) The student has opted NSS but not NCC. 


Sol. In a dä of 60 students 30 students opted for NCC. 


30 

60 

Let A be the event that a student opts for NCC. 
P(A)=0.5 


Probability of opting NCC = 


If. B be the event that a student opts for NSS. =n(B)=32  .. P(B) = = 


24 students opt for NCC and NSS both, P(4n^B) E 
(i) Probability that a student opts for NSS or NCC = P(AUB) 


P(AUB) = P(A)-P(B)-P(AnB)- 29,32 25 3032-24 38 19 
60^ 60 60 60 60 30 
(ü) Probability that the student has opted neither NCC non NSS 


= P(ANB)'=1-—P(AVUB) = 1- 0.63 = 0.37 
(iii) Probability that the student has opted NSS but not NCC = P(A'N B)= P(B)- P(AnB) 
_ 32 24 8 2 


= 60 60 60 15 
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12. The probability that Guru will hit a target is i55 . The e probability that Srinu will hit the same je target is 4 If each of them 


fires once, find the probability that tthe nens wit be hit by. SUE HE T M: Daten tinier à 
(a) both of, them, 3j n qon 8 E 15, ^ y; enly one: of them - Lye es jn 


4 
. (a) P (Guru will miss) = 1 — P (Guru will hit) 2 1— m 
1 


4 
Hence, we have a tree diagram as shown below: 


Similarly, P(Srinu will miss) — i-i = 


Srinu Outcome 





4 3 3 
P (the target will be hit by both) = P(HI) - ae = ; 


(b) P(the target will be hit by only one of them) - / Guru will hit and Srinu will nii) * P(Guru will miss and Srinu will hit) 
= T al n" "E. ki. = T 
RAME AME =S a 0 28 30 
13. | A die is thrown. Find the probsbuin ot. My eae is e ! | 
[ (a) prime number - Au (b) multiple of 2 or3 eS 2 a number greater than3 


Sol. Ina single throw of die any one of six numbers |, 2, 3, 4, 5, 6 can be caine Therefore, the total re of pennen events 
associated with the random experiment of throwing a die is 6. 
(a) Let A denote the event "C ietting a prime no." Clearly, event A occurs if any one of 2, 3, 5 comes as out come. 
+. Favourable number of elementary events = 3 


xh 
6. 2 


(b) An multiple of 2 or 3 is obtained if we obtain one of the numbers 2, 3, 4, 6 as out comes. 
. Favourable number of tions events = 4 


Hence. ? (Getting a prime no.) = 


4 2 
Hence, P (Getting multiple of2 or3)- 6 = 3 


(c) The event “Getting a number greater than 3" s ill occur, if we obtain one of number 4, 5, 6 as an outcome, 
+. Favourable number of outcomes = 3 


3 1 
Hence, required probability "E^ 
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14. A —ÓÓ———Párt má 
the number on the ball is — 
(a) anodd number (b divisible by 2 or 3 (c) prime number 


Sol. "ue. total number are 20. 
. Total number odd elementary events = 20 
(a) The number selected will be odd number, if it is elected from 1, 3, 5, 7, 9, 11. 13, 15, 17, 19 
-. Favourable number of elementary events = 10 


10 ! 
Hence, P (an odd number) = — 20 2 


(b) Number divisible by 2 or3 are 2,3,4,6,8,9, 10, 12, 14, 15, 16, 18, 20 
<. Favourable number of elementary events = 13 


Lnd 





P (Number divisible by 2 or 3)  — 


(c) Thereare 8 prime number form | to 20, i.e., 2, 3, 5, 7. 11. 13, 17, 19 
<. Favourable number of elementary events = 8 
8 2 


P (prime number) = 20 5 
15. “A dieis drop at random on the rectangular region as shown in figure. What is the probability that it will and inside the circle 


with diameter 1m? 3m 


Sol. Area of rectangular region = 3m x 2m = ‘at 


l n 
Area of circle =m? = X| — =~m? . 
2 4 2 
m 
; n . n/4 mx 


-. Probability that die will land inside the circle = E3 = 24 


16. Inan entrance test that is graded on the basis of two examinations, the probability of a randomly chosen student passing 
the first examination is 0.8 and the probability of passing the second IS is 0.7. The LIS gis of i-o EL 
one of them is 0.95. What is the probability of passing both? Dey , 


Sol. Let A and B be the events of passing | and II examinations nira, 
P(A)= 0.8, P(B) = 0.7 


Probability of passing atleast one examination = 1— P( !'^ 41-095 eg 
Now A'NB'=(AVB)' (De Morgan's Law) 

P(A'N B^) = P(AVUB)'=1—P(AVB) 
Putting this value in (i), 1 - {I - P(A Y B] =0.95 or P(AU B) - 0.95 


Further P(A ^ B) = P(A) - 448} PLL +s B) = 0.8 + 0.7 - 0.95 = 1.5 - 0.95 = 0.55 
Thus, probability that the student will pass in both the examinations = 0.55 


we 79 £4 ct tert fe. oco ao arm. ger cm tao me cmm m nmm mts A 


I7. A fair coin is tossed four times, and a person wine € T for cach head and lose € 1.50 for each tail that turns up. - 


_ From thesample space calculate how many different amounts of — yos can have after four tossed and the probability 
of having. each of these amounts. 


l. (i) No head and 4 tail appear. 
Money lost = € 4 x 1.50 = € 6.00 
There is only | way when TTTT occurs. 
No. of exhaustive cases = 24 = 16 


*. Probability of getting no head or 4 tails = — 
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(ii) When | lead id 3 tails appear. 
Money lost = t (-1x 1 +3 1.50) = € 3.50 


These are 4 ways when 1 head and 3 tails occur i.e. 
HTTT, THTT, TTHH, TTTH 





Probability of getting 1 head and 3 tails = - - 
(iii) When 2 head and 2 tails appear. 
Money lost = Ẹ (2 x 1.5- 1x2) 2 t(3-2)- t1 
2 heads and 2 tails may occur as 
HHTT, HTHT, HTTH, THHT, THTH, TTHH 


Thus, 2 heads and 2 tails may appear in 6 = 6 5 ad 
10 8 
(iv) When 3 head 1 tail appear, Money gained X (3 x I =- 1x 1.5) = 1 1.50 
3 heads and | tails may occurs as HHHT, HHTH, HTHH, THHH 
3 heads and | tail appear in 4 ways , 


‘` Probability of getting 3 hende and 1 tail - 4 _! 


t 4 
(v) .When all the heads appear , Money gained = 4x 1 2 14 


l 
4 Head occur as HHHH i.e., in one way ; .. Probability of getting 4 heads 716 


18. Find how he different eve integers ci can n be obtained by finding the suni of two oF more from the list 2, 5, 15,30, 55. 


ee 24 -— 


whe vba. 


Sol. In the given list 2, 5, 15, 30, 55, we see that any member of this list cannot be expressed as the sum of two or more of its ` 
predecessors. 
This fact suggests that all sums of two or more will give us different + ve integers. 
There are 5 elements in the given list. 3 
Sum of two elements : Out of 5 elements, we can choose 2 MA for addition i in 10 ways. 
Sum of three elements : Out of 5 elements, we can choose 3 elements for addition in 10 ways. 
Sum of four elements : Out of 5 elements, we can choose 4 elements for addition in 5 ways. 
Sum of five elements : 5 Out of 5 elements can be choosen for addition in only one way. 


By the rule of addition, the number of different sums are 10+ 10 5 * 1 - 26 


v» 
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DIRECTIONS : Complete the following statements’ with an 
appropriate word / term to be filled in the blank space(s). 
— AE. Cc 








F aana AME TERM 
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m 
DIRECTIONS : Read the following statements and write your 
answer as true or false. 





1. Probability of an event E + Probability of the event ‘notE’= 1. An event having only one eigenen called an elementary 
event. The sum of the probabilities of all the elementary 
—— "eite i. 
2. The probability of an event that cannot happen T E andi pe 5 - for * 
Such an event is called .................. á dh 2. ForanyeventE, P (E) * P( E )=1, where E stands for ‘not 
3. The probability of an event that is certain to happen is E’. E and E are called complementary events. — — 
SEG Such an event is called ................ 3. Itis given that in a group of 3 students, the probability of 2 
students not having the same birthday is 0.992. The 
4. The sum of the probabilities of all the elementary events of probability that the 2 students have the same birthday is 
. anexperiment is ................ a ` I 0.008. 
5. ` The probability of an event is is tháira Or edil rus 4. The probability of an event can be greater than 1. 
and less than or equal to .............. 5. Ifthe probability of an event is 1, then it is an impossible 
6. The probability of a sure event (or certain event) aces event. | . 
TT : i : 6.  Therangeofprobability of any event ofa random experiment 
7. The probability of an impossible event is ........... is [0,1]. -’ 
8. | When an unbiased coin is tossed thrice the probability of 7. If4is any event in a sample space, then P( 2) - 1e P(A) 
getting heads all the time is ......... — . osten 
d 8. The sum of probabilities of two students getting distinction 
9.  IfP(E)- 0.05, the probability of ‘not E?’ is ........... intheirfnal examinations à 1.2. 
10. A die is thrown once, the probability of getting a prime 9. A bag contains 5 red balls and some blue balls. If the 
number is ............. probability of drawing a blue ball is double that ofa red ball, 
C. 3 . the number of blue balls in the bag is 10 
H. IfA is an event of a random experiment, then A~ or A OTA 10, “The probabilities that a typist will make 0, 1, 2,3, 4, 5 or more 
‘is called the of the event. ines mistakes in typing a report are, respectively, 0. 12, 0.25, 0.36, 
12. If the probability of an event of a random experiment 0.14, 0.08, 0.11. 
is P(E) ^ 0, then the event is called ............. 11. A box contains 90 discs which are numbered from 1 to 90. If 
13. A set of events which have no > pair in common are called one disc is drawn at random from the box, the pily 
that it bears . two-digit number is 0.9 
i Uy ev 
DIRECTIONS : Each question contains statements given in two columns which have to be matched. Statements (A, B, C, D............. ) 
in column I have to be matched with statements (p, q, T, s,............... ) in column II. | 
1. Match the proposed probability under Column I with the appropriate written description under column II : 
ColumnI Column II 
Probability Written Description 
(A) 0.95 (p) An incorrect assignment 
(B) 0.02 (qa) No chance of happening 
(CO -03 (r) As much chance of happening as not 
(D) 0.5 (s) Very likely to happen 
()0 — 


(t) Very little chance of happening 
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2. Cilmi 


If E, and £, are tke mutually exclusive and exhaustive 
events, then 


If E and E, have common outcomes, then 


If E, and E; are two events such that E; C E», then 





DIRECTIONS : Give answer in one word or one sentence. 


————— —— dcc EdM dM NN 
1.  Abagcontains 5 blue, 6 green and 4 red balls, a ball is drawn 
at random. Find the probability that it is 

(i) blue (ii) green (iii) red 

It is known that a box of 600 electric bulbs contain 12 
defective bulbs. One bulb is taken out at random from this 
box. What is the probability that it is a non-defective bulb? 
There are four men and six women on the city council. If 
one council member is selected for a committee at random, 
how likely is it that it is a woman? 

A letter is chosen at random from the word 
"ASSASSINATION". Find the probability that letter is (i) 
a vowel, (ii) a consonant. 

Two coins are tossed simultaneously. Find the probability 
of getting : atmost one head. 

Two players, Sania and Sonali, play a tennis match. It is 
known that the probability of Sania winning the match is 
0.62. What is the probability of Sonali winning? 

Events E and F are such that P(not E or not F) = 0.25, State 
whether E and F are mutually ee 


n" 


SÉ 


ye 


P 


= 


8. If E and F are events such that P(E)=—, P(F) E and 


l 
P(E and F) E , find P(E or F) 


9. | A and B are events such that P(A) = 0.42, P(B) = 0.48 and 
P(A and B) = 0.16. Determine P(A or B) 

If 5 coins are tossed, what is the chance that all will show 
heads? 

Two unbiased dice are thrown. Find the probability that the 
total of the numbers on the dice is greater than 10. 

A. game of chance consists of spinning an arrow which is 
equally likely to come to rest pointing to onc of the numbers, 
1, 2, 3,...,12 as shown in figure. Find the probability that it 
will point to a number which is multiple of 3? 


13. When a dice is rolled, what is the probability of getting a 


number 2 or 3? 


“If E, and E, are the two mutually exclusive events, then 


-— Y «vem Fm NT 4 





Probability. - A T t ve SEIN 


ad ® - v3 - 


Ciian 


ip) E&o&sz55 


4 (E - E) u(£ ^ £3) = £i 
() EnE;s$& Ev E; 7$ 
(s) E, OE, =9 


There is a bunch of 10 keys out of which any one of the 4 
keys can unlock a door. If a key is selected at random from 
the bunch and tried on the door, find the probability that the 
door will be unlocked. 

Tickets numbered from | to 20 are mixed up together and 
then a ticket is drawn at random. What is the probability 
that the ticket has a number which is a multiple of 3 or 7? 


. --—. £I >a 5y d = T 
WOE a os 5 PE a dtm e m 
Ie tr ae we ee - e M / 
Š b z ^ 
i = Greer Ses Pa ES 


-— (eae 


15. 








DIRECTIONS : Give answer in 2-3 sentences. 


NS | ee 

1.  Harpreet tosses two different coins simultaneously (say, 
one is of {1 and other of X2). What is the probability that 
she gets at least one head ? 


2. The probability of occurrence of an event A in one trial is 
0.4. Find the probability that the event A happens at least 
once in three independent trials is. 

3. A bag contains 3 blue and 7 red balls. Find the probability 
that a ball selected at random from the bag will be a blue ball. 

4. 


The probabilities that 4,B,C can solve a problem 

independently are TI and respectively. Find the 
probability that only two of them are able to solve the 
problem. ; 

5. A box contain 5 red balls , 4 green balls and 7 white balls. A 
ball is drawn at random from the box. Find the probability 
that the ball drawn is 
(a) white (b) neither red nor white 

6.  Aletterischosen from the word ‘TRIANGLE’. What is the 

probability that it is a vowel? 

Three dice are thrown together. Find the probability of 

getting a total of at least 6. 

8.  Therecord of a weather station shows that out of the past 
250 consecutive days, its weather forecasts were correct 

175 times. 


() What is the probability that on a given day it was 
correct? 
(ii) What is the probability that it was not correct on a 
given day? 
9. A bag contains 6 red balls and some black balls. If the 
probability of drawing a black ball is double that of a red 
ball, find the number of black balls in the bag. 
Two numbers x and y are selected randomly from the numbers 


1, 2, 3 and 1, 4, 9 respectively. Find the probability of getting 
the product of the numbers x and y less than 9. 
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A black die nd a white die are rolled. Find the probability 
that the number shown by the black die will be more than 
twice that shown by the white die. 


A five digit number is formed by the digits 1, 2, 3, 4, 5 without 
repetition. Find the probability that the sean is divisible 





DIRECTIONS : Give answer in p to p» ive sentences 


1. 


All the three face cards of spades are removed from a well- 
shuffled pack of 52 cards. A card is then drawn at random 
from the remaining pack. Find the probability of getting 

(a) black face card (b) a queen 

(c) ablack card | 

From a bag containing 8 green and 5 red balls, there are 
drawn one after the other. Find the probability of all three 
balls green if (a) the balls drawn are replaced before the next 
ball is picked. (b) the balls drawn are not replaced. 


=) -Probabil ity - 


3. 


"n 








sme s "s 
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272237] 
The king, queen and jack of clubs are removed from a deck 
of 52 playing well shuffled cards. One card is selected from 
the remaining cards. Find the probability of getting — 

(i) a heart (ii) 
(iii) the ‘10’ of hearts. 

A jar contains 54 marbles each of which is blue, green or 
white. The probability of selecting a blue marble and a 
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a club 


l 4 
green marble at random from the jar is 3 and 9 respectively. 


How many white marbles does the jar contain? 
The probability that a student will pass the final examination 
in both English and Hindi is 0.5 and the probability of 
passing neither is 0.1. If the probability of passing the 
English examination is 0.75, what is the probability of 
passing the Hindi examination? Y 

What is the probability that a leap year has 53 Mondays 
and 53 Sundays? 





DIRECTIONS : This section contains multiple choice questions. 
Each question has 4 choices (a), (b), (c) and (d) out of which 
ONLY ONE is correct. — 


l. 


In how many ways is it possible to choose a white square 
and a black square on a chess board so that the squares 
must not lie in the same row or column — 

(a) 56 (b) 896 

(c) 60 (d) 768 

If a certain missile will hit the target one out of four times 
and four such missiles are fired at the same angle, then what 
is the probability that the target will be hit atleast once- 
(a) ! .(b) 51/256 

(c) 175/256 (d) None of these 

What is the probability that Gagan will hit the board within 
the space enclosed by the inner cycle — 


3 by oe 
(a) 1 (5) 350 
66 99 
() 350 (d 350 


A card is taken out of a full pack of 52 cards. It is replaced. 
Again a card is taken out. The probability of getting 2 kings 
is 


(c) 26 (d) 51 


A fair die is thrown once. The probability of getting a 
composite number less than 5 is 


l 

(a) 3 (b) 6 
2 

(c) i (d) 0 


If a letter is chosen at random from the letter of English 


alphabet, then the probability that it is a letter of the word 
‘DELHI’ is 


(a) 5 (b) 26 
21 
(c) a (d 3% 


The probability of raining on day | is 0.2 and on y 2 is 0.3. 
The probability of raining on both the days is 


(a) 02 (b) 0. 
(c) 0.06 (d) 025 \ 
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8. Suppose six coins are flipped. Then the probability of getting 
at least one tail is 
71 — 53 
@ 7 0) sa 
(c) = | quet 
64 O12 
9. Which of the following cannot be the probability of an 
event? 
(a) 2/3 (b) -1/5 
(c) 15% (d) 07 
10. If "s i ! 
à PAU B)= 3, PA OB) c and P(4)- = then- 
(a) A and B are independent events 
(b) 4 and b are disjoint events 
(c) A and b are dependent events 
(d) none of these 
11. A dice is thrown twice. The probability of getting 4, 5 or 6 in 
the first throw and 1, 2, 3 or 4 in the second throw is- 
(a) V3 (b 2/3 
(c) 1⁄2 (d) 1/4 
12. The probability that a two digit number selected at random 
will be a multiple of ‘3’ and not a multiple of ‘5’ is 
2 4 
(à) i; (b) 1s 
a d 
(c) 15 (d) 90 
13. The probability of getting a number greater than 2 in 
throwing a die is — 
(a) 23 (b) 14 
(c) 43 (d) 14 
14. - Out of one digit prime numbers, one number is selected at 
random. The probability of selecting an even number is 
l l 
(a) 2 (b) 4 
4 à 4 


15. 


16. 
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A five digit number is chosen at random. The probability 
that all the digits are distinct and digits at odd places are 
odd and digits at even places are even is 


@ cc (b) 75 
2 = 


A single letter is selected at random from the word 
“PROBABILITY”. The probability that the selected letter is 
a vowel is — 


3 
(a) 


6 7 


—_—|™ 


1 
la 


(c) i 


(d) 0 


for Standard 10 
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17. The probability of getting at least one tail in 4 throws of a 
coin is — | 
(a) 1/16 (b) 1/4 
(c) 15/16 (d) 18 j 
18. A three digit number is to be formed using the digits 3, 4, 7, 
8 and 2 without repetition. The probability that it is an odd 
number is 
l 
(a) : (b ; 
3 
(c) 2 (d) z 
19. An um contains 6 blue and ‘a’ green balls. If the probability 
of drawing a green ball is double that of drawing a blue ball, 
then ‘a’ is equal to 
(a) 6 (b) 18 
(c) 24 (d) 12 l 
20. If events A and B are independent and P(A) = 0.15, 


P( AU B) - 045, Then P(B) = ............... 


6 6 
@ i5 O 17 

6 6 
() 1g (d 3 





ee 
DIRECTIONS : This section contains multiple choice questions. 


Each question has 4 choices (a), (b), (c) and (d) out of which 
ONE OR MORE may be correct. 


l. 


l 5 : 
If P(A)= and PUDE S Which of the following 
statements is/are not Correct? 


(a) P(AUB)S= - (b) P(AnB)s- 


- 5 
(c) P(4nB)s $ (d) None of these 


If A and B are two independent events, the probability that 
2 1 
both A and B occur is 8 and the probability that neither of 


them "ud IS 8 The probability of the occurrence of A is 
l 
(a) 5 (b 5 
l l 
() 7 (d) 5 


A coin is tossed. Then the probability of getting either head 
or tail is | 


(a) 1 (b) 2° 
| l 
(€) = — 
2 (¢) 2° 


\ 
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4.  Twodiceare rolled simultaneously. Find the probability that 


they show different faces. 


10 l 
(a) D (b) 6 
1 "s 
(c) 3 (d) 6 
S. Which of the following is/are true ? 
(a) OSP(E)x] 
(b P(E)=1+ P(E) 
(c) For independent events, 


PAN B)= P(A): P(B) . 
(d) P(AUB)> P(A)+P(B) 


6. The probability of occurrence of an event A in one trial is 
0.4. The probability that the event A happens at least once 
in three independent trials is — 

(a) 1—0.784 (b) 07 
(c) 1 0216 (d) 0216 

7. A bag contains four tickets marked with 112, 121,211, 222, 
one ticket is drawn at random from the bag. Let E, (i= 12,3) 
denote the event that i" digi: on the ticket is 2. then : 

(a) £, and Æ are independent 
(b) E, and £, are independent 
(c) £, and £F, are independent 
(d) Ej Ez E, are independent 
| 


Uae ET VN rub T Cu A^ ec sd ud 
TCI DE OD ASI MES RON ANE T 
ver re S ™ u^ US 


a 


Ny PBK 








DIRECTIONS : Study the given paragraph(s) and answer the 
following questions. 





A die has two faces each with number * 1^, three faces each 
with number ‘2° and one face with number *3`. Die is rolled once. 


Il. The probability of obtaining the number 2 is 


l l 
(a) 5 (b & 
l 
(c) 3 (d) None of these 
2. The probability of getting the number | or 3 is 
y 3 b) = 
(a) 3 b) € 
l 
(c) 2 (d) None of these 
3. The probability of not getting the number 3 is 
l 5 
(à) € b) c 
l 
(c) 2 (d) None of these 







c 


(Ke ee 
E Ir Be 
tda -CF e 





D> » 


E 









DIRECTIONS : Each of these questions contains an Assertion 

followed by reason. Read them carefully and answer the question 
on the basis of following options. You have to select the one that 
best describes the two statements. 





(a) If both Assertion and Reason are correct and Reason is the 
correct explanation of Assertion. 
| (b) Ifboth Assertion and Reason are correct, but Reason is not 
the correct explanation of Assertion. 
(c) IfAssertion is correct but Reason is incorrect. 
(d) IfAssertion is incorrect but Reason is correct. 


l1. Let A and B be two independent events. 


Assertion : If P(A) = 0.3 and P(A U B) =0.8, then P(B) 


"- 
"Jg. 


Reason: P(E) -1— P(E) , where E is any event. 
Assertion: If P(A)=0.25, P(B) - 0.50and P(A^nB) = 0.14, 
then the probability that neither 4 nor B occurs is 0.39. 


Reason: 4.,B=AUB 
Assertion : If 4 and B are two independent events and it is 


P" 


e 


given that P(A) ==, P(B)- 2, then P(4nB)- 7. 


Reason : P( AM B) - P(A)- P(B) , where A and B are two 
independent events. 


Assertion : If a box contains 5 white, 2 red and 4 black 
marbles, then the probability of not drawing a white marble 


» 


from the box is ll ' 


Reason: P(E)-1- P(E), where E is any event. 
Assertion : In rolling a dice, the probability of getting 
number 8 is zero. 

Reason : Its an impossible event. 


MER en c t 
~~ r 
D> Mu 


m 
DIRECTIONS : Following question has four statements 
(A. B, C and D) given in Column I and four statements (p. q. r. s, 
t) in Column II. Any given statement in Column I can have correct 
matching with one or more statement(s) given in Column Il. 
Match the entries in column I with entries in column Il. 


d 


E T €——— 


i a> UE REA E LETT uL ADI DOSE 
ste, NAS M gu A T N e > 
4 e: 


> 
~~ `< - 











. Column-I Column-II 
|. (A) Probability of getting 
number 5 in throwing a (p 0 


dice 
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(B) Probability o1 voting 





three heads in a single (q) => 
a DIRECTIONS : Answer the following questions. 


throw of a coin 
A jar contains only green, white and yellow marbles. The 


(C) Probability of getting i : parm 
the sum of the numbers "BEN ' probability of selecting a green marble and w ite art e 

: randomly from a jar is 1/4 and 1/3 respectively. If this jar 

In hen tvodiienmreiawn contains 10 yellow marbles. What is the total number of 


marbles in the jar ? 


Bag A contains 4 chips numbered 1, 3, 5 and 7 respectively. 


(D) Probability of occurrence (s) 
Bag B contains 3 chips numb.red 2, 4 and 6 respectively. A 


QUARE 
N|— 
—co 

t 


of two sure independent chip is drawn at random from each bag. 
l (a) Draw a tree diagram to show all the possible outcomes. 
"venis (0 6 (b) Find the probability that the sum ofthe two chips drawn 
is 
u) 7 (ii) odd (il) even 


An unbiased die is rolled twice. Find the probability of 
getting (i) the sum of two numbers as a prime (ii) the sum of 
two numbers equal to 9. 


d 
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Brief Explanations [^ 
UN i Selected Questions. a | 





ROME AMARE Su ga ENS k 
«Exercise l. ri OE : (The outcomes favourable to the event ‘atmost one 
hea en FTH M TD 
; 6. 038 
1. l 2. 0, impossible event i 
3. 1, sure or certain event 4. | 7. Events E and F Ke not mutually exclusive. 
Be. 04 6. ] ‘ 8. P(E or F)= P(EUF)=P(E)+ P(F)—P(EOF) 
l|. Lieb EL ue 
J5 0 —|[——X—X— = = -f a — — m 
& aul 428 8 
9. 95 A. We... 9. 0.74 
11. complement 12. impossible event 10. Each coin turns up in 2 ways. 


13. mutually exclusive 


Hence, the 5 coins can turn up in 
2x2x2x2x2-2? ways 732. 











1. True 2. True 3. True 4. False Hence, the probability of a toss of 5 heads = 32 
5. False 6. Tru 7. False 8. True (*- there is one possibility of 5 heads falling). 
9. True 10. False 11. True 
l 
MATCH THE FOLLOWING: ARTE EAMUS ICI oe 1! 12 
1. (A) > (s); (B) > (t); (C) > (p); (D) > (r); (E) 2 (q) 12. Given numbers are { 1,2,3,4, 5, ............ : 12] 
4 (A)>(s);(B)> (r); (C) > (q); (D) > (p) -. Total number of outcomes = 12 
: MEI a Numbers which are multiple of 3 = (3, 6, 9, 12} 
1. Total number of balls = 5 +6+4= 15 No. of favourable outcomes = 4 
"Ses 4 
1 — " 24 ". P(anumber which is multiple of 3) = — = iN 
(i) z ! Gi) = (ili) — 12 3 
3 5 15 l 
2. Total bulbs = 600, Defective bulbs = 12 13. = 
=  Non-defective bulbs = 588 31 
588 49 | 14. 


4 
s. The required probability — 10 - 
Hence, required probability = 8/20 = 2/5 


= P(Non-defective bulb) = 600^ 


3. There are 10 members of the council. Any one may be 
selected for a committee. ICA 


30 i5. 


No. of exhaustive cases — 10 
One woman out of 6 may be selected in 6 ways. l; = 





* 4 
No. of favourable cases : 6 2. 0784 
EV N seleotam of aom 6 =06 3.  Ablue ball can be selected from the bag in 3 ways. 
l Hence, the required probability — 3. 
4.  Theword'ASSASSINATION' has 13 letters in which there 10 
are 6 vowels viz. AAAIIO and 7 consonants SSSSNNT. 4. — The possibilities are (i) A and B solve the problem and C 
n (S) = 13 does not solve the problem (ii) B and C solve the problem 
No. of vowels = 6 and A does not solve the problem and (iii) C and A solve the 
6 problem and B does not solve the problem. 
Probability of choosing a vowel = T ^ The required probability 
No. of consonants = 7 = Em AR. "T EI CEN 
n 334 343 343 36 36 36 36 
Probability of choosing a consonant = 15 g. l 
4 
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Hint : Total number of letters in the word ‘TRIANGLE’ is 8 
and the number of vowels in it is 3. 


-. The probability of choosing a vowel => 


Since one die can be thrown in six ways to obtii any one of 
the six numbers marked on its six faces. 


Therefore, if three dice are thrown, the total number of 
elementary events 
=6x6x6=216 ; 
Let A be the event of getting a total of at least 6. Then, 4 
denotes the event of getting a total of less than 6 i.e. 3,4,5. 
"A = (0,1, 1), (1, 1,2), (1.2, 1), (2, 1, D, (1.1.3). (1.3, 10), 
(3, 1, 1) (1,2,2,), (2, 1,2), (2,2, 1)! 
So, favourable number of elementary events = 10 
—. 10 
P(A) = — 
, 216 
0.7+0.3=1 
Let there be x black balls in the bag. 
Total number of balls in the bag = (6 +x) 


Now, P, = Probability of drawing a black ball = m 
x: 


6 
P= Probability of drawing a red ball = —— 


It is given that, 
P,=2P,=>x= 12. 
Hence, there are 12 black balls in the bag. 
Number x can be selected in three ways and number y can a 
so be selected in three ways. 
Therefore, two numbers can be selected in 3x 3 = 9 ways as 
given below : 

(1, 1), (1,4), (1,9), (2, 1), (2, 4), (2, 9), (3, 1), 3, 4), (3, 9) 
So, total number of elementary events = 9 
We have to find that cases in which the product xy will be 


less than 9. 
This is possible when x and y can be chosen in the given 
way: " 
(1, 1), (1,4), (2, 1), (2, 4), (3, 1). 
Favourable number of elementary events — 5 


4: 5 
Hence, required probability — $: 


The number of favourable cases are shown below: 
Number on white die Number on black die 


oS — — — 
OQ Ac tA 4A 


12. 


There are 6 favourable cases in which the number on black 
die is more than twice the number on the white dic. 

^ m6 

n = Total number of cases = 6 * 6 

(+: with each die there are six possibilities) 


— ne eee 
“. Probability, P = "xn e 
Total number of five digit numbers formed by the digits 1, 2. 
3, 4, 5, is 51. 


<. Total number of elementary events = 5! = 120. 

We know that a number is divisible by 4 if the number formed 
by last two digits is divisible by 4. Therefore last two digits 
can be 12, 24, 32, 52 that is, last two digits can be filled in 4 
ways. but corresponding to each of these ways there are 3! 
= 6 ways of filling the remaining three places. Therefore the 
total number of five digit numbers formed by the digits 1, 2, 
3,4, 5 and divisible by 4 is 4 x 6=24 

Favourable number of elementary events = 24. 


24 


l 
So, required probability = 120 = 5 


LONG ANSWER QUESTIONS: 


1. 


After removing three face cards of spades (king, queen. 
jack) from a deck of 52 playing cards, there are 49 cards left 
in the pack. Out of these 49 cards one card can be chosen in 
49 ways. 

-. Total number of elementary events = 49 


3 
(i) Hence, P (Getting a black card)- 49 


3 
(ii) Hence, P (Getting a queen) = — 





49 
— 23 
(iii) Hence, P (Getting a black card) = is 
. i S 8 s p 
(a) Required probability = 17x 5x4 = T 
: S 7 6 
Required probability = — x — x — 
i " j y 13 12 n 


After removing king, queen and jack of clubs from a dexk of 
52 playing cards. 
There are 49 cards left in the deck, Out of these 49 cands one 
card can be chosen in 49 ways. 


Total number of elementary events 49 


3 
(i) Hence, P (Getting a heart) = m . 


(ii) Hence, P (Getting a club) = n A 


(iii) There is only one * 10" of hearts, 
^. Favourable number of elementary events = 1 


Hence, P (Getting the * 10" of hearts) = us ; 
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Let there be x blue, y 


& ~ 
ee 


E 


Then, x * y * z- 54 (i) 
*. P(selecting a blue marble) = m 


But, probability (blue marble) = : ‘ [given] 


S x=18 


Similarly, P(selecting a green marble)=-. > y=24 
Substituting the values of x and y in (i),54 

z=12 

Hence, the jar contains 12 white marbles. 

The probability that the student will pass in Hindi is 0.65. 
A leap year has 52 weeks and 2 more days. 

The two days can be : 

Mon-Tue, Tue-Wed, Wed-Thur, Thur-Fri, Fri-Sat, Sat-Sun, 
Sun-Mon. 

Total number of outcomes = 7 

Let ‘A’ be the event which contains 53 Sundays. 


2 
Favourable outcomes = 2 => P(A) = 7 


2 
Similarly, P(B) = 7 


Now, ‘ AU B’ be the event contains either Sunday or 
Monday or both. 


= P(AUB)== 


Now, P(53 Sundays and 53 Mondays) = P(AMB)=? 
We know, P(AU B)= P(A)+ P(B)- P(An B) 


4 3 ] 
P B)z---z2-. 
— (ANB) 72177 


Hence, P(53 Sundays and 53 Mondays) = 





MULTIPLE CHOICE QUESTIONS: 


(d) A white square can be selected in 32 ways. There will 
be 32 black squares on the board. Of these 4 black 
Squares will be in the row in which the selected white 
square. s 
And 4 black squares will be in the column in which the 
selected white square is. 

So if we do not take these 8, we have 24 squares to 
choose from = Number of outcomes = 32 x 24 = 768. 

(c) Required probability = 1 — prob (that target won't be 
hit) = 1 (3/4 = 175/256 

(b) Area ofthe board = 5 x §=25 m? 

Area of inner circle =n x 1? =m? 
Area of outer circle = x x 2? = 4g m? 
\ 


green and z white marbles in the jar. 


12. 


13. 
14, 


15. 


(a) 
(b) 


(c) 
(d) 


(a) 
(a) 


(b) 


(a) 
(b) 
(b) 






oS RM E 7 c. AE SS. te e 435 — 
Area between the two circle = 41 —x = 3x 
Probability (Hitting the inner circle) 


= Probability (Hitting the dart board) x Probability of 
hitting the area enclosed by the inner circle 


^75, BIER CN iC 
Area of dart board 25 
_ 3r 3x22 _ 33 
100 100x7 350 


[Hint. The outcomes are 1,2, 3, 4, 5, 6. Out of these, 4 is 
the only composite number which is less than 5] 
[Hint. The English alphabet has 26 letters in all. The 
word ‘DELHI’ has 5 letter, so the number of favourable 
outcomes = 5.] 

8. (c) 9. 

` A and B are independent events. 

Let P (A) and P (B) be the probability of the events 


2 1 


(b) 


l 
‘then P(A and B) = P(A).P(B)= 7x2 =- 


2 2-3 
24 out of the 90 two digit numbers are divisible bv *3' 
and not by ‘5’. > 
— E 
The required probability is there 90 Lb 


4 2 
Required probability = 6 = 3 


(Hint. One digit prime numbers are 2, 3, 5, 7. Out of 
these numbers, only the number 2 is even.] 


Odd digits = 1,3,5,7,9 
Even digits = 0, 2, 4, 6, 8 
Since odd digits at odd place and even digit at even place 
Places of odd digit = 3 and places of even digits = 2 
-. Favourable number of ways = 1200 
Total five digit numbers =9 x 10 x 10x 10x 10 


` Required probability = = : 
" P Y^ 9x10x10x10x10 ^ 75 
T +2 
16. (c) required probability = sweet =< 
: IY 15 
17. (c) Required probability = l- 2) "16 
18. (a) 19. (d) 20. (b) 
MORE THAN ONE CORRECY : 
l. (a,b,c) 3. (ac) 
3. (a,b, d) 4. (ad) 
5. (a,c) 
6. (b,c) Here P(4)= 0.4 and P(3)- 0.6 
Probability that 4 does not happen at all = (0.6) 
Thus required probability = 1 — (0.6) = 0.784 
7. (a,b,c) 
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PASSAGE BASED QUESTIONS: 


l1. (a) As three faces are marked with number ‘2°. so number 
of favourable cases = 3. 


i AE OLE E 10 sane 
““x+¥+10 3 


On solving equation (1) and (2) we get. y = 8 andx=6. 


mitur l2 
~ Required probability, po) = 3... - Total no. of marbles ^x + y+ 10 — 24 
2 
2. (c) No. of favourable cases = No. of events of getting the A Bag A BagB Outcome 


number | + no. of events of getting the number 
25224123 


-. Required probability, PU r3) - 2... 
6 2 
3. (b) Only | face is marked with 3, so there are 5 faces which 
are not marked with 3, 


-. Required probability, P (not 3) = 


al 





2. (c) Here, Assertion is correct, but reason is not true. 
3 (a) Both assertion and reason are correct. Also, reason is 
the correct explanation of the assertion. 





TERRE 


The above diagram is the required mee diagram. There are 





4. (d) Assertion is not correct, but reason is correct. 12 equally likely outcomes in the sample space. 
5 5 (b) (i) The favourable outcomes for a sum of 7 are: (1, 6). 
hi = = (3, 4) and (5, 2) 
Piwhite marble) ci oea [i e e 
$- 311—6-—8 x Pithe sum is 7) =7> => 
Pinot white marble) = | - — 2 —— = — ARM 2 l 
ll E ll (n) Since all the sums of the outcomes are odd. 
5. (a) Assertion and reason both are correct. Also reason is M" E 3 
the correct explanation of the assertion. P(the sum is odd) = TE l 
iF MAS. d 
I. (A)q.t: (B) p: (O >q. t (D) rs 0 


>. Ptthe sum is even) = T. =0 


UESTIONS:  , à SP E 
u-—-—— -— Siaesh Poi 


|. Let the no. of green marbles =x the primes are 2, 3, 5, 7, 11. 
Let the no. of white marbles = v No. of ways for getting 2 - (1, 1) 1 
<. Total no. of marbles =x * v + 10 No. of ways of getting 3 2 (1, 2), (2, 72 
X No. of ways of getting 5 — (1, 4), (4, 1, (2,33, (3,2) 4 
Now, P (selecting a green marble) = x*y«l0 No. of ways of getting 7 


-7(Ll, 6, (& D,QLS (3,23 (3,43 (43,356 
i No. of ways of getting 1H =(5,0k (0, 5)=2 
WEM -—— No. of favourable ways = 1+2+4+6+2=18 
ut it is given that P (green marble) = 2 à s e et 
x - 1 No. of exhaustive ways = 6 * 62 36 
Probability of the sum as a prime = 13 
=- 2x4v410253x-v210..... (1) \ 3 pame = — = 
go x+y 1 36 12 
(i) No. of ways of getting a sum of 9 
=A OLLA (43, 5, (S, 4) 4 


x 

" x+y+l0 
v 

Similarly, P(selecting a white marble) * v +y +10 


*. ` ~ 4 l 
Probability of getting a sum of 9 = — = ^ 
` 
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In this chapter, you will study how to arrange several things (which are distinct s: nn distinct) in sa specific orden 
and number of ways in which the specific things arranged in some given order. You will also study in this chapter that 
how many groups are formed from the given various things, when specific thing can be selected in the grou ps. 

This ihàpter is very important in the process of reasoning toarrive at particular conclusion from the general. 


^ P - y=? re s ^ov - *. 37,8 FS *ba* + 2 à 
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d FACTORIALS : 


n! or [n is read as n factorial, where n is a whole number (or non-negative integer) and n! —n.(n — 1).(n - 2) ... 32.1 
Examples : . 
@) 8!-8x7x6x5x4x3x1 
(i) 5!95x4x3x2x1 
(ii) 11!211x10x9x 8! 
(iv) 1!2120! (Note) 
(vV) 8!4+5!=8x7x6x 5145! 
-51x(8x7x641) 
=5! x 337 
(vi) 8!-5!=8x7x6x5!-5! 
-5!x(8x7x6—1) 


=5! x 335 
" 5,3 _ 5+(8x7)x5 
(vii) 3 a ° 2 [Note : lcm ofa! and b! is a!, ifa b] 
(di e et m 
9! 9x8x7x6x5! 9x8x7x6 
(x) 5!x3!x15! 


ia 


FUNDAMENTAL PRINCIPLES OF COUNTING : ; = 


(a) Principle of Addition : 


If an event can occur in 'm' ways and another event can occur in 'n' ways independent of the first event, then either of the two 
events can occur in (m + n) ways. 


(b Principle of Multiplication : 
If an operation can be performed in 'm' ways and after it has been performed in any one of these ways. a second operation can 
be performed in 'n' ways, then the two operations in succession can be performed is (m x n) ways. 


PERMUTATIONS AND COMBINATIONS : 
ae 
(a) Permutations: 
Each of the arrangements, which can be made by taking some or all of a number of things is called permutation. 


(D Combinations : 
Each of the selections that can be made with a given number of objects taken some or all of them is called a combination. 


DIFFERENCE BETWEEN PERMUTATION AND COMBINATION : 
re 


To understand the difference between permutation and combinations clearly consider the following example. 
If we have 4 objects A, B, C and D the possible selection (or combination) and arrangements (or permutations) of 3 objects out of 4 
are given below. 


Selection (Combination) Arrangement (Permutation) 


ABC ABC, ACB, BAC, BCA, CAB, CBA 
ABD, ADB, BAD, BDA, DAB, DBA 
ACD, ADC, CAD, CDA, DAC, DCA 
BCD, BDC, CBD, CDB, DBC, DCB 


No. of combinations = 4 |No. of Permutations = 24 
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(a) The number of permutations of n different things taken all at a time when repetition is not allowed is given by 
n.(n—1)...4.3.2.1 =n! 


(b) The number of permutations of'n different things taken r at a time, where repetition is not allowed, is denoted by ”P (or Pin. r)} 


n! 
and is given by "P, — (n-r) „where OS r$ n. 


(c) The number of permutations of n different things, taken r at a time, where repetition is allowed, is (ny. 
(d) The number of permutations of n objects taken all at a time, where p, objects are of first kind, p, objects are of the second 
n! 
kind, ..., p, objects are of the 4" kind and rest, if any, are all different is IP 


(e) 


n 
m le 
The number of circular permutations of n different things taken all at a time is = 


n 





=(n—1)!, if clockwise and anticlockwise 
orders are taken as different. 


(f) 


Arrangements of beads or flowers (all different) around a circular necklace or garland: 


l à; j i r 
The number of circular permutations of ‘n’ different things taken all at a time is 2 (n — 1)! if clockwise and anticlockwise orders 
are taken to be same. 


NUMBER OF COMBINATION OF N ELEMENTS : 


(a The number of combinations of n different things taken r at a time, denoted by "C, [or C(n, r)], is given by 


! 
"C. UND. AMT O<r<n 
r\(n-r)! 


(b) The total number of selections of r things from n different things when each thing may be repeated any number of times is 
nt+r-I e. 
NOTE: (i) ^"c,-"c,, sifl<r<n 
(ii) Ac = 8o n+ lc, 


(iii) nc, T ne Qm n+ lc, 
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1, In a class there a are 10 boys and 8 giris, The class teacher wants to select: a student for monitor oi of the class. In how many way 
the class teacher can make this selection a 


Sol. The teacher can select a student for monitor in two Saole ways | 
(i) Select a boy among 10 boys, which can be done in 10 ways OR 
(i) Select a girl among 8 girls, which can be done in 8 ways. l 
Hence, by the fundamental principle of addition, either a boy or a girl can be selected in 10 + 8 = 18 ways. 


rr mur reel rg "eot MURR dris 
I , 


IS p ee EF 


- 
> , 


2 Ina class there a are :10 boys and 8 eiris. The teacher wants to selecti a boy anda girl to represent the class in a function. In 
à how many ways can the teacher make this selection? _ 


er dà dude LU. wi ld ou aei du. run 
Sol. The teacher has to perform two jobs : 
(i) To select a boy among 10 boys, which can be done in 10 ways. 


(i) To select a girl, among 8 girls, which can be done in 8 ways. 
Hence, the required number of “ways = 10 x 8=80. 


P <n 
1. (ina f * ^ $; i i T Itc i , 
CAE ie AC ES MIQNGIIVA 2, Xe DoARCO n CTL Sa O3 75 2C í6325:5/9 4. oL 


^ue; "mo aem fy SP ye ts 
"e MÓN 
3. 


! "CHOW many words with: or without meaning ea each ef: 2 vowels and 3 consonants can be formed; from the letters ut the word 


Sol. The uad DAUGHTER c consists E 3 siia s "d om Dono o 
2 vowels and 3 consonants may be selected in 3C, x 5C, ways 


^ 
. 4 
OV Sal's 


ae Os i a d 


- 2€; x " ways = 2x = 30 ways 


5 letters can be arranged in 5! ways or in 5 x 4 x 3 x 2 x 1 = 120 ways 
Number of words formed by 2 vowels and 3 consonants which are selected from the word DAUGHTER = 30 x 120 = 3600 


4. si “How. many words, with or r without meaning, i) k ck using all the letters of the word EQUATION at a time; so that the 
vowels and consonants occur together : 255 


à te oi 7 ^ 
—— MU Ls as 


So l. The word EQUATION consists of 5 savol ind 3 pem. 
5 words can be arranged in 5! = 120 ways 
3 consonants can be arranged in 3! — 6 ways 
The two block of vowels and consonants can be arranged in 2! = 2 ways 
*. the number of words which can be formed with letters of the word EQUATION so that vowels and consonants occur together 
= = 120 x6 x2 = 1440. 


y mecnm em mro mes VAL fe mom vane 


5 . How many 6-digit. numbers can be formed from the digits 0, 1 d 5, Gh and 9 which will divisible by 10; ) and no digiti is repeated? 


Sol. A number is divisible by 10 if zero occurs at the units place. Now, we have to fill up 5 place with the digits 1, 3, 5, 7 and 9. 
This can be done in 5! = 120 ways 
-. Required number = 120 


6. [nan examination, a | question paper 'consists of I questions divided into two parts i ee, Part I and Part Hu containing 5: Sand 7 
| questions, respectively. A student is required to use 8 questions in all, Tere atleast3 Us each part. In 
cana student select the questions? . | uo 


how many ways 
Sol. Student may select 8 questions according to following scheme. 


I (5 questions) II (7 questions) 
(a) 3 5 
(b) 4 4 
(c) 5 3 


Required number of ways 
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= 


P = * x! C Ha x!C, + °C5x c -5c, x’C, +°C x!C; + te, a. 


54.76 . 7x6x5 . 7x6x5 
*-5x 


x +1x = 
4 241 ^ 3x2xl 3.21 =10*21+5x35+35 =210+ 175 * 35 - 420 ways 








7. Determine the number of 5- cards combinations out of a deck of 52 cards if each selection of 5 cards has exactly one king. 
Sol. 1 King can selected in C, ways 


4 other cards can be selected in *5C, ways "m 
*. No. of card combination out of a deck of 52 cards each combination having exactly one king — "C, x "°C, 


et horti etur ms E ise 








8. “in how many ways can the letters of the word ASSASSINATION be arranged so that all the S's are together? - ex ce 
Sol. The word ASSASSI NATION has 4S, 34, 21, 2N, T, O are together. 4s considered as one block or 1 letter 

Now, we have 34,21, 2N, S, T, O. 

. Number of words = Number of permutations of 3 4,21, 2N, S, T, O. 

Required no. of ways = ——— 10! .10x9x8x TX6x5x4x3x2xl . 10x9x8x7x5x3x27151200 

31212! 3x2x1x2x1x2xl 
iL AM WHE mero EI GLEE Dyn po >, IS RR i ER a Ra UL hg ee Rade 
ie ; ATEM oe MIS Oo cc es ee enc sm eee Tk 
wc SPO OE Bs ól 
0* 6! 7! 6xSxAx3x2xl 7x6x5x4x3x2xl  7X6x5x4x3x2xl 7X6x5x4x3x2xl  8x7X6xX5x4x3x2xl 8! 
64 x 

x m Bà 
eee D SR FU Pe y M GEARS ns een Pee ar, cam RRB EP PEST LOI Be DRY- ROBES PEN AIGA OA 
10. FidniP-ip,:"P,- aio; Ud dS OBS OP og a, o a Raro qa ai ol WI MR ELA Pas RE ERES 
Lb SU. SUA RU ii az. P er f - taa A = a A EE hah Se wit at a e 2a or eal Ny aa le Pas ele Tae AE 

sic A (n=1(n—2)(n-3) 1 
Sol. ^p, 9 er n(n-1(n-2)n-3) 9 

bod ia 

a ^g X 
POETS SET TCR EMIT terat pee Oe Tee ae OMB GE YA PELE OIE met s ntm mper qn — —— 
v In how many ways cana student choose a programme ofS courses if9 courses are available and two courses are compulsory 

. for every students? - TM boite Tor err n 


- k 
ose cts +e — med d arr æ.. , - H e 
a - - - - hd — =œ <0 — ~> 
- —— e ^. e d 


Sol. Out of available nine courses, two are compulsory 
Hence, the student is free to select 3 courses out of 7 remaining courses. If P is the number of ways of selecting 3 courses out 
of 7 courses, then 


7! 7!  7x6x5x4! 
Pesce 3agl-————.- = 
317-3) 341 " 3x2xIx4 2 1520 08 
DI ao eed i pin ad SM a a a phim mene ACT 
repetition of the digits is allowed ^ — 


G) _ repetition ofthe digitsis not allowed. PE E or. | | (3A : 


d. See “Ae - ` ! 





. (i) There are five digits viz 1, 2, 3, 4 and 5. Every digit can | be selected any number of times . Heine we can n select first 


digit 5 ways. The second digit of 5 ways and the third digit 5 ways. Hence, number of three digits number formed 
= § x 5 x 5 ways = 125 ways. 


(ii) Under the restriction, first digit can be selected 5 ways. After the selection of first digit four digits are left. Second digit can be 
selected in 4 ways and third digit can be selected in 3 ways. Hence, number of three digits number formed = 5x4x3=60 
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a 
DIRECTIONS : Complete the following statements with an 
appropriate word / term to be filled in the blank space(s). 


l. Permutation of n different things taken r at a time is denoted 


_ 2. The circular permutations ofn different things taken all at a 


ad 
= 
a: 
I 
= 
RA 
49 
A 
+ 


The number of combination of n dissimilar things taken r at 
a time is given by .......... 


m 


E SA T i 
The number of permutations of n objects, where p, object 
are of one kind, p, are of second kind ............ p, are of k'^ 
kind and the rest, if any, are of different kind, is .......... 

The number of ways in which (p + 4) dissimilar objects can 
be partitioned into two groups consisting of p and q objects 


respectively is ........... , whenp * q. 


o 


n 


9o 


independently in m and n ways respectively, then either of 
the two jobs can be performed in .......... ways. 
Total no. of combinations of four letters taken two at a time 


© 





—  ——M— — — ——— ———— 
DIRECTIONS : Read the following statements and write your 
answer as true or false. 


|l. nm!-n(n-1l)(n-2)...... 3.2.1 


20! 

2. TT 380 

3. If there are three objects, then the number of permutations 
of these objects, taken two at a time is 8. ` 

4. Value of 0! is always 1. 

5. If 2P(5,3)=P(n,4), thenn=6. 

6. In a combination, the ordering of the selected objects 


is immaterial whereas in a permutation, the ordering is 


essential. ^ 


7.  Eachcorrbination corresponds to many permutations. 


If there are two jobs such that they can be performed , 


&  ?q,-?c, 


9. if !? C; 
10. Factorial of negative numbers is always greater than 1. 
MP e euam ne yt 


j ’ t Mitch -r "d 
the Jol ^£ Put 
e uu P Match the Uy: ond 


DIRECTIONS : Each question contains statements given in tao 
columns which have to be matched. Statements (A, B, C, Dj 
in column I have to be matched with statements (p. q, % 1) in 
column Il. 


2M 4 , then x = 3. 


l. Column! Column 11 
4, 
(A) 6! (p) T 
(B) P(5.5) (q) 720 
O ^c, () 1 
(D) C(5,5) (s) D9 
(0 P(4,2) 
2 . ColumnI Column II 
(A) Given " C; ="C, (p) 3 
n=? 
(B) "p. - 720and (q 4 
"C. 2120 
r=? 
(C) P(22,r+1): P(Q0,r-2) (0 U 
=11:52 r=? 
(D) Given, ' P, = 5040 (s) 7 


r=? 








DIRECTIONS : Give answer in one word or one sentence. 





! 
|l. Compute: I 


614! 
2.  Findthe LCM of4!, 5! and 6! 
3 Finda, if 
(n+ 1)! = 12x(n—1)! 
4  Inaclass there are 10 boys and 8 girls. The teacher wants to 


select either a boy ora girl to represent the class in a function. 
In how many ways can the teacher make this selection? 
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5. How many 5-digit telephone numbers can be constructed 
using the digits 0 to 9 if each number starts with 67 and no 
digit appears more than cnce. 


L dL. x 

6. If o6 7g finds. 

7. How many 3-digit even numbers can be made using the 
digits 1, 2, 3, 4, 5, 6, 7, if no. digit is repeated. 

8 Find n, if"-/P,:"P,=1:9 

9.  Inhow many ways 5 rings of different types can be worm in 
4 fingers? 

10. Find the total number of ways in which n distinct objects 
can be put into two different boxes. 

ll. IfP(n,4)=20 x P(n,2), find n. 

12. In how many ways can 6 persons stand in a queue? 


13. How many different words can be formed with the letters of 
the word *MISSISSIPPI'? 


14. Determine the number of 5 cards combinations out of a deck 
of 52 cards if there is exactly one ace in each combination. 





DIRECTIONS : Give answer in 2-3 sentences. 





ee 
LI 


How many 4-letter code words are possible using the first 
10 letters of the English alphabet if no letter can be repeated? 


2  Acoin is tossed 3 times and the outcomes are recorded. 
How many possible outcomes are there? 

3. Given 5 flags of different colours, how many different signals 
can be generated if each signal requires the use of 2 flags, 
one below the other ? 

4 How many 3-digit number can be formed by using the digits 
1 to 9, if no digit is repeated? 

5.  Findthe number of 4-digit numbers that can be formed using 
the digits 1, 2, 3, 4, 5 if no digit is repeated. How many of 
these will be even? 

6. How many chords can be drawn through 21 points on a 
circle? 

7. In how many ways can a team of 3 boys and 3 girls be 
selected from 5 boys and 4 girls? 

8 Find the number of ways of selecting 9 balls from 6 red balls, 


5 white balls and 5 blue balls if each selection consists of 3 
balls of each colour. 





12. 


from 17 players in which 5 players can bowl if each cricket 
team of 11 must include exactly 4 bowlers? 

A bag contain 5 black and 6 red balls, Determine the number 
of ways in which 2 black and 3 red balls can be selected. 
In a class of 10 students, there are 3 girls. In how many 
different ways can all the students be arranged in a row 
such that no two of the three girls are consecutive? 

The word ‘PATALIPUTRA’ without changing the relative 
order of the vowels and consonants then how many words 
can be formed is ? 


If"P, - ^P. , , and"C, -"C, ,,thenthe values of n and rare? 





DIRECTIONS : Give answer in four to five sentences. 


i; 


N 


w 


> 


Suppose m men and n women are to be seated in a row so 
that no two women sit together. If m > n, show that the 
number of ways in which they can be seated is r 


m(m 1)! 
(m-n-41)! 


Three married couples are to be seated in a row having six 
seats in a cinema hall. If spouses are to be seated next to 
each other, in how many ways can they be seated? Find 
also the number of ways of their seating if all the ladies sit 
together. 


Ina small village, there are 87 families, of which 52 families 
have atmost 2 children. In a rural development programme 
20 families are to be chosen for assistance, of which atleast 
18 families must have at most 2 children. In how many ways 
can the choice be made? 


In an examination hall there are four rows of chairs. Each 
row has 8 chairs one behind the other. There are two classes 
sitting for the examination with 16 students in each class. It 
is desired that in each row, all students belong to the same 


Class and that no two adjacent rows are allotted to the same 


class. In how many ways can these 32 students be seated? 


A committee of 5 is to be formed out of 6 gents and 
4 ladies. In how many ways this can be done, when 


(1) at least two ladies are included. 
(ii) at most two ladies are included. 
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DIRECTIONS : This section contains multiple choice questions. 


Each question has 4 choices (a), (b), (c) and (d) out of which 


ONLY ONE is correct. 





l. | Number of different permutations, each containing all letters 
of the word "STATESMAN" is | 


(a) 90720 (b) 45360 
(c) 22680 (d) None of these 
2.‘ The total number of 9 digit numbers, which have all different 
digits is . 
(a) 9! (b) 8! 
(c) 9x9! (d) none of these 
3. Number of 6-digit telephone numbers, which can be 


constructed with digits 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, if each 
number starts with 35 and no digit appears more than once 
is 
(a) 1680 (b) 8! 
(c) .6! - (d) 6.6! 

4 | Numbers which can be formed with digits 1, 2, 3, 4, 3, 2, 1 
using all digits so that odd digits occupy always the odd 


place are 
(a) 6 (b) : 
() 15 . (d) . 


5. | No. of such numbers between "i: ah 10000 that can be 
formed using the digits 1, 2, 3, 4, 5, 6, 7, 8, 9, each digit 
appearing not more than once in each number is 
(a) 5x'P, (b 5x'C, 

(Gc) ‘Six P, (d) .5!x'C, 

6 A father with 8 children takes 3 at a time to the Zoological 
Gardens, as often as he can without taking the same 3 
children together more than once. The number of times he 
will go to the garden is 
(a) 336 "(b 112 
(c) 56 (d) None of these 

7. Out of 7 consonants and 4 vowels, no. of words that can 

~ be made each containing 3 consonants and 2 vowels is 
(a) 120 (b) 25200 
(c) 4200 (d) None of these 

8. There aren points in a plane, no three being collinear except 
m of them which are collinear. The number of triangles that 
can be drawn with their vertices at three of the given 


points is 





13. 


| Mathematics | 


T EXERCISE 


"AStA a 
; 
PARA foe 
r, Y T 
f 


ud w, 


(a) n- "C, (b) "C, PE "c. 
(c) "C. 3 (d) None of these 


In a plane there are 37 straight lines of which 13 pass through 
the point A and 11 pass through the point B. Besides, no 
three lines pass through one point, no line passes through 
both points A and B, and no two are parallel. Then the 
number of intersecting points the lines have is equal to 
(a) 535 (b) 601 

(c) 728 (d) None of these 

From six gentlemen and four ladies, a committee of frve is to 
be formed. Number of ways in which this can be done if the 
committee is to include at least one lady is 

(a) 252 (b) 246 

(c) 248 (d) 250 

Given five different green dyes, four different blue dves 
and three different red dyes. The number of combinations 
of dyes which can be chosen, taking at least one green and 
one blue dye, is 

(a) 3240 (b) 3570 

(c) 3720 (d) 3880 

Six persons A, B, C, D, E and F are to be seated at a circular 


. table. The number of ways, this can be done if 4 must have 


either B or C on his right and B must have either C or D on 
his right is 


(a) 36 (b D 
(c) 24 | (d) 18 
Given five line segments of length 2, 3, 4, 5, 6 units. Then 


the number of triangles that can be formed by joining these 
lines is 


(a) *C,-3 (b °C,-1 

(c) **C, (d) $C,- 

The number of values of r satisfying the equation 
9 

3 C3,-1 s "Ca = Mea = "his is 

(a) 1 (b) 2 

(c) 3 (d) 4 


If 12 persons are seated in a row, the number of ways of 
selecting 3 persons from them, so that no two of them are 
seated next to each other is 


(a) 85 (b) 100 
(c) 120 (d) 240 
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16. A teaparty is Magd for 16 people along two sides of a 


large table with 8 chais on each side. Four men want to sit 
on one particular side and two on the other side. The number 
of ways in which they can be seated is 





(a) 6'8!10! 8!8!10! 
416! 416! 
Sisto! 

(c) E14) (d) None of these 


I7. Ten different letters of an alphabet are given, words with 
five letters ure formed from these given letters. Then the 
number of words which have at least one letter repeated is 
(a) 69760 (b) 30040 “ 

(c) 99784 (d) None of these 

18. A box contains two white balls, three black balls and four 
red balls. No. of ways can three balls be drawn from the box 
if atleast one black ball is to be included in the draw is 
(a) 129 (b 84 
(c) 64 (d) None 

19. The number of ways in which 52 cards can be divided into 
4 sets, three of them having 17 cards cach and the fourth 
one having just one card 





52! 52! 
@ (07 ©) 0713 3! 

51! 51! 
©) (7 | (4) (7933 


20. The number of ways in which four letters of the word 
MATHEMATICS can be arranged is given by 
(a) 136 (b) 192 
(c) 1680 (d) 2454 


Wuac eae erent terat 
tud - More han ne; Correct : 


* DLE”) 4 de 





DIRECTIONS : This section contains multiple choice questions. 
Each question has 4 choices (a), (b), (c) and (d) out of which 
ONE OR MORE may be correct. 





|l. Which among the following is/ are correct ? 

(a) Ifan operation can be performed in ‘m’ different ways 
and a second operation can be performed in ‘n’ 
different ways, then both of these operations can be 
performed in ‘m x n’ ways together. 

(b) The number of arrangements of n different objects 
taken all at a time is n!. 

(c) The number of permutations of n different things 
taken r at a time, when each thing may be repeated 
any number of times is n". 

(d) The number of circular permutations of ‘n’ different 


zm i 
things taken all at a time is Pid -1)!, if clockwise 


and anticlockwise orders are taken as different. 





(b) C($,5) 


(c) 56 (d) P(5,5) 

To fill up 12 vacancies, there are 25 candidates of which 5 
are from SC. If 3 of these vacancies are reserved for SC 
candidates while the remaining are open to all then the 
number of ways in which the selection can be made is 


(a) °C, **C,, i) °C, "C, 

(c) SC, x 2c, (d) "c. x nc, 

10 P corresponds to which value among the following given 
options. 

(a) 0 b) "C 
.(c) 1 (d) 10 

Which among the following is/are not correct? 

a °C, «fc -'c, O °C, «fc, ="C, 

() °C, +, =C (90; - 5 sc 


The number of ways in which a team of eleven players can 
be selected from 22 players, always including 2 of them and 
excluding 4 of them is 


(a) Cc, 
(c) 


_ l (b 'éc; 





et PR 

> IT C UE A 

A < - NP vtr a 
R5 = 
E aem lm 


OOO EE 
DIRECTIONS : Study the given paragraph(s) and answer the 
following questions. 





Passage I 


There are 4 candidates for a Natural science s scholarship. 2 for a 
classical and 6 for a Mathematical scholarship. 


N 


l. 


n2 


No. of ways these scholarships can be awarded is 


(a) 48 (b) 12 

(c) 24 (d) $ 

No. of ways one of these scholarship can be awarded is 

(a) 6 (b) 10 

(c) 48 (d Q 

Passage II 

In how many ways can a cricket cleven be chosen out of a batch 
of 15 players if 

there is no restriction on the selection; 

(a) "ae (b) aco" 

(o) !'5c T (d) nonc of these 

a particular player is always chosen; 

(a) '4c, (b) !*c, 

(c) uc T (d) none of these 

9 particular player is never chosen? 

(a) 14C, ib) "Cc, 

iy "o. (d) none of these 
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DIRECTIONS : Each of these questions contains an Assertion 
followed by reason. Read them carefully and answer the question 


on the basis of following options. You have to select the one that 
best describes the two statements. 





(a) 


(b) 


If both Assertion and Reason are correct and Reason is the 
correct explanation of Assertion. 


If both Assertion and Reason are correct, but Reason is not 
the correct explanation of Assertion. 

If Assertion is correct but Reason is incorrect. 

If Assertion is incorrect but Reason is correct. 


Assertion : The maximum number of points of intersection 
of 8 circles of unequal radii is 56. 


Reason : The maximum number of points into which 4 circles 
of unequal radii and 4 non coincident straight lines intersect, 
is 50. 

Consider the word ‘SMALL’ 


Assertion : Total number of 3 letter words from the letters 
of the given word is 13. 
Reason : Number of words having all the letters 
distinct = 4 and number of words having two are alike and 
third different = 9 
Assertion : The number of ways of selecting 5 students 
from 12 students (of which six are boys and six are girls), 
such that in the selection there are at least three girls is 
$c. °C 

c M 
Reason : lf a work has two independent parts, of which first 


part can be done in m way and for each choice of first part, 


the second part can be done in n ways, then the work can 
be completed in m x n ways. 

Assertion : A polygon has 44 diagonals and number of 
sides are 11. 

Reason : From n distinct objects r objects can be selected 
in"C, ways. 


100 
r=0 


Reason: y 2^ + "C d zz mE, 


m 
DIRECTIONS : Following question has four statements (A, B, 
C and D) given in Column I and four statements (p. q, r and s) in 
Column II. Any given statement in Column I can have correct 
matching with one or more statement(s) given in Column II. 
Match the entries in column I with entries in column II. 





Column I Column II 
(A) 9c, (p) 20! 
t 
e "n, @ Xc 
(C) G +°C, (r) 5 
P(20,19) 
(D) P(5,1) (s) ^19 





DIRECTIONS : Answer the following questions. 


p" 


In how many ways can 3 prizes be distributed among 
4 boys, when 


(i) no boy gets more than one prize? 
(ii) a boy may get any number of prizes? 
(ui) no boy gets all the prizes? 


A committee of 12 is to be formed from 9 women and 8 men. 
In how many ways this can be done if at least five women 


have to be included in a committee? In how many of these 
committees 


(i) thewomenare in majority : 
(ii) the menare in majority? 


The sum of all the numbers of four different digits that can 
be made by using the digit 0, 1, 2 and 3. 
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Exercise l 


ci E EET 


FILL iN THE BLANKS : 




















SASS Rota Sa 6 al Loro ee 
ih ERE LP OP a S ap Segen iota e ee 3 = ex 


` Permutations and Combinations: Ee SOM 





Lat? sae Gert 


sy: ief Explanations of 
x Selected Questions z 





22x21 mu! 
(21-r)20-r)Y19- r) ^52 


(21-7) (20-7)(19—) = 2x21x532 


s " = 2x3x7x 4x 13 
l RB 2. (n-1)! a pa PBa = 12x 13x 14 
4 ac 5, mic 6 n! (21-r)(20-r)(19-r) = (21-7) (20-7) (19-7) 
- r . r . CD 
! 
7 (p +4)! 8. m+n 9. 6. (D) -—€— = 5040 = 10x504 — 10x9x8x7 
p'q! (10 - 7)! 
10! — 10x9x8x7x6! 10! 
PRES (10-r)! 6! 6! 
l True 2. True 3. False 4. True (10-r)!=6!=(10-4)! 
5 False 6. True 7. True 8. False r=4 
9 True 10. False. : 
MATCH YHE FOLLOWING: i - n 
l.  (A)2q (B)5s (©) p (D) >t 10! _ 10x9x8x7x6! _ 10x9x8x7 _ 51) 
(A) 612 6x5x4x3x2x1-720 64! 6!x(4x3x2xl 4x3x2xl ^ 
(B) P(5.5)- 5! =§x4x3x2x1=120 2.  Wehave,5! 2 5 x 4! and 6!=6x5x4! 
(5-5)! L.C. M. of 4!, 5!, 6! - L.C. M. (4!, 5x4!, 6x5x4!] 
— (4! 1-72 
; 4! P(4,2) = (4!)x5x6 =6! - 720 
O “Co seoa a 3. n=3 
2!x 2! 2! ; " " 
4. Here the teacher is to perform either of the following two 
(51. jobs 
(D) C(5,5)= Sixo! (i) selecting a boy among 10 boys. 
. "^ Or 
2. (A) E nM (Os (D)>q (ii) selecting a girl among 10 girls. 
(A) n tam The first of these can be performed in 10 ways and the second 
n np 720 in 8 ways. Therefore, by fundamental principle of addition 
(B) p 8 | either of the two jobs can be performed in (10 +8) = 18 ways. 
Hence, the teacher can make the selection of either a boy or 
720 - 120 a girl in 18 ways. 
r! 5. There are 10 digits form 0 to 9 
! 720 3i L gu 
"e a SRL [ | 
r23 I place after 67 can be filled in 8 ways 
22! (I8-r)! 11 II place after 67 can be filled in 7 ways 
O = TES III place after 67 can be filled in 6 ways 
(21- r)! 20, 32 -N 
^. No. of telephone numbers that can be constructed 
22x 21x 20! , 8- (18-r).- LU =§ x7 x 6= 336 


(21-7)(20- r)(19- riS- mi 201 52 


6 x=64 
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i 448 mot 
4 Use 


7. One of the digit 2, 4 mà 6 will cc come at unit place 5. 
Now, we have 6 digits and 2 places are to be filled up 
This can be alone in P, ways. 
". No. of 3-digit even numbers are 3 x 6P, 2 3 x 6 x 5=50 
wi. il (n-l(n-2)(n-3) _ 


| 
"9 n(n-l(n-2)n-3) 9 








|. | 

2 = 9 orn=9 

9. The first ring can be worn in any of the 4 fingers. So, there 
are 4 ways of wearing it. Similarly, each one of the other 
rings can be worn in 4 ways. 

Hence, the requisite number of ways = 4x4x4x4x4 = 45, 

10. Letthe two boxes be B, and B5. We observe that there are 7. 
two choices for each of the n objects. Therefore, by 
fundamental priniciple of counting 
Total number of ways = 2x2x.....n-times x 2 — 2^ 

ll. n=7 

12. Thenumber of ways in which 6 persons can stand in a queue 
is same as the number of arrangements of 6 different things — 8. 
taken all at a time. 


Hence, the required number of ways = ép, -6!- 720 


13. There are 11 letters in the given word, of which 4 are $’ s, 4 
are /'s and 2 are P’s. So, total number of words is the number 9, 
of arrangements of 11 things, of which 4 are similar of one 
kind, 4 are similar of second kind and 2 are similar of third 





kind 1.e., l1! 
4! 421 
PUN 

Hence, the total number of words = 414721 preme = 34650. 
14. Oneace will be selected from four aces and four cards will be 10. 

selected from 52 — 4 = 48 cards 

If P is the required number of ways, then 

P=C(4,1)x C(48,4) 

4! 48! 4x3! 48x47x46x45x44! Il. 


"14-10 4K48-4) x3! 4x3x2x1x44! 
-4x2x47x46x45 7 778320 ways 


SHORT ANSWER QUESTIONS : 


1. Hence number of four letters code words 
=10x9x8x7 
= 5040 

2. Total number of outcomes in three toss = 2 * 2*2=8 

3. The total number of signals which can be generated 
=5x4=20 

4 3digit number are to be formed with digits | to 9. 

This can be done in 9 x 8 x 7 = 504 ways 





Out of 5 ; digiti, 4-digi numbers are to be ‘cated No. of 


such numbers are P, 2 5 x4x 3x 2:120 

When 2 is at units place then remaining three places arc 

filled in4P, ways =4 x 3 x 2-724 

When 4 is at unit's place, then 4-digit numbers are 

again = 24 

*. Even 4- digit numbers = 2 x 24 = 48 

Number of chords from 21 points 
2281 — 2l! 

-021,2)75(21-2) 2119! 


_ 21x20(19!) 
~ 2x(19!) 


=21x10= 210 chords 


3 boys out of 5 boys can be selected in °C, ways 
3 girls out of 4 girls can be selected in “Cc, ways 
Number of ways in which 3 boys and 3 girls are selected 


5x4_4 
=5C, x 4c, =5 C, x E. iu is oa 40 


The number of ways of selecting 3 balls of each colour 
= 5C, x Cy x 3C, = C, x $C, x 3C, 


4,9X5x4 5X4 5x4 

Ix2x3 1x2 1x2 

Number of ways of selecting the cricket team of eleven 
= C(5,4)x C(12,7) 


Z^ =20x 10 x 10=2000 


! 5| 12! 
= ——— X ————— 
45-4)! 7112-7)! 


5x4! 12X11 x10x9x8x7! 


1x4! 51x 7! «3350 


The number of ways in which 2 black and 3 red balls can be 
selected = 3C, x 6C, 





ZES OOO ope anys 
Ix2 ix2x3 °°" 


Number of girls = 3, number of boys = 7. Since there is no 
restriction on boys, therefore first of all arrange the 7 boys 
in 1P; = 7! ways. 

xXBxBxBxBxBxBxBx 
If the girls are arranged at the places (including the two 


ends) indicated by crosses, no two of three girls will be 
consecutive, 


Now there are 8 places for 3 girls 
^|. 3 girls can be arranged in SP, ways 
Required number = 8p, x 71 


g! 
= -—X7!3 
51 4281, 
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12. There a are eleven letters in the word ‘PATALIPUTRA’ and 4. 


13. 


there are two P’s, two T’s, three A’s and four other different 
letters. 


Number of consonants = 6, 
number of vowels = 5 


Since relative order of the vowels and consonants remains 
unchanged, therefore, vowels will occupy only vowels’s 
place and consonants will occupy only consonant’s place. 


Now 6 consonants can be arranged among themselves in 
6! 
S z; Ways [since there are two P's and two T's] 
and five vowels can be arranged among themselves in 


5! 


3! ways, since A occurs thrice 


-. Required number = 
We have, Pinas i 


n! n! 1 

— =o — OS" = 

(n-r)! (n-r-1)  (n-r) 
or n-r-]l (1) 
Also, "C,="C__, => rtr-—l=n=2r-n=1  .() 
Solving (1) and (2), we getr=2 andn=3 


LONG ANSWER QUESTIONS : 


l. 


Let the men take their seats first. They can be seated in 


"P, ways as shown in the following figure. 


U»Dnxn-lItl 

d nd m" 
From the above figure, we observe, that there are (m + 1) 
places for n women. It is given that m > n and no two women 
can sit together. Therefore, n women can take their seats in 


(m+!) p ways and hence the total number of ways so that 
no two women sit together is 


m!(m +1)! 


m m*l A 
Fm) xO" Fn) = (m — n * 1)! 


Therefore, the total number of ways where ladies sit together 


is 3! x3!x2! — 72. 


Hence, the total number of possible choices is 


Sra 4 52 
“Crs K C + Cig «°C, * "Cy 








di TS » 
D» 


ran TI Vir». 
LC ui dp OR Mei a Pi E 





> => 
. Ee m 
^ A 
d & WE 2 «E. e 


Let the two dine be C, and C, and the four rows be R}, 


R» , R4, R4. There are 16 students in each class. So, there are 
32 students. According to the given conditions there are 
two different ways in which 32 students can be seated: 


R Ry R R4 
L6 6 6 6; 
Fc 6.6 0 


Since, the seating arrangement can be completed by using 
any one of these two ways. So, by the fundamental principle 
of addition, we have 

Total number of seating arangements 

= No. of arrangements in I case + No. of arrangements in II 
case. 

Now, 16 students of class C, can be seated in 16 chairs in 


p= 


"T = 16! ways. 
And, 16 students of class C, can be seated in 16 chairs in 


1p 7 16! ways. 


Hence, Total number of seating arrangements 


= (16! x16!) - (161x161!) -2 (16!x16!) 


(i) A committee of 5 persons, consisting of at least two 
ladies, can be formed in the following ways: 

L Selecting 2 ladies out of 4 and 3 gents out of 6. This 
can be done in “Cc x$c; ways. 

IL Selecting 3 ladies out of 4 and 2 gents out of 6. This 
can be done in “C, x*C, ways. 

II. Selecting 4 ladies out of 4 and 1 gent out of 6. This can 
be done in en ay ways. 


Since, the committee is formed in each case, therefore, 
by the fundamental principle of addition, the total 
number of ways of forming the committee 


"G*°G 4G x5 G 4*6 xc 
120+60+ 6 =186 
(ü) A committee of 5 persons, consisting of at most two 


ladies, can be constituted in the following ways: 
I, Selecting 5 gents only out of 6. This can be done in 


ê C; ways. 

Il. Selecting 4 gents only out of 6 and one lady out of 4. 
This can be done in °C, x*C ways, 

IIl. Selecting 3 gents only out of 6 and two ladies out of 4. 
This can be done in °C, x' C; ways. 


Since the commitice is formed in each case, so, the 
total number of ways of forming the committee 


= 5C 49C, x'C 450, x10 - 6604 1207 186. 
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MULTIPLE CHOICE QUESTIONS: 


L (5 


4. (d) 
5. (a) 
6- (c) 


7. (b) 


"STATESMAN" 

Total number of letters — 9, 

Number of S's = 2, Number of T's = 2, 
Number of A's = 2 


-. Required number of permutations 


9! 
= Q1 Qr Oy = 45360 
Total number of digits is 10, i.e., 0, 1, 2, 3,4, 5, 6, 7, 8,9. 
In order to find the total number of 9 digit numbers we 
have to find the number of ways of filling up 9 places 
out of these 10 digits, but 0 cannot be in the first 
place. Out of the remaining 9 digits any one can be 
put in the first place. 
The first place can be filled in 9 ways. 14. 
The remaining 8 places can be filled by any eight of 
the remaining 9 digits which can be done in °P, ways. 
Hence, the total number of 9 digit numbers are 
9x?P, —9 x 9! 
Since, each number consisting of 6 digits starts with 
35, 3 and 5 are fixed in the first and second places. 
The other four places can be filled up with remaining 
8 digits in*P, ways = 8x 7x 6x 5 = 1680 ways. 
Hence, the required number of telephone numbers is 


15. 
1680. 


Il. 
12. 


"n 


| d Mathematics |: 





(d) When A has B or C to his right we have the order : 


(b) 


(c) 


AB or AC KH) 

When B has C or D to his right, we have the order : 
BC or BD (2) 

Taking these two possibilities together, we must have 
ABC or ABD or AC and BD. 

For ABC, D, E, F to arrange along a circle, number of 
way 73 ! 6, where three persons A ,B,C together are 
treated as single. 

For ABD, C, E, F, the number of ways = 6. 

For AC, BD, E,F the number of ways = 6. 

Hence, total number of ways = 18. 

We know that in any triangle the sum of two sides is 
always greater than the third side. 

The triangle will not be formed if we select segments 
of length (2, 3, 5), (2, 3, 6) or (2, 4, 6). 


Hence, number of triangles formed = $C, — 3. 
ad 239 «39 

90,476; «9c; "cg 

-2?c, + PCy, = Me, +7C, 


soja 40 C 
=r? =3r or r? =40-3r > r=0,3 or -8,5 
3 and 5 are the values as the given equation is not 


defined by r = 0 and r = -8. Hence, the number of 
values ofr is 2. 


l6. (b) There are 8 chairs on each side of the table. Let the 


The number of times he will go to the garden is same as 

the number of ways of selecting 3 children from 8. 

So, the required number = "C, = 56. 

Hence, the required no. of words = 35 x 6 « 120 
=25200. 

Hence, required number of triangles ="C, —"C,. 

Hence. the number of intersection points of the lines 

is 

HU. = C CS E2395. 

We can select 5 members for the committee to include 

at least one lady in the following four ways : 17. 
| lady and 4 gentleman 18. 


` 2 ladies and 3 gentlemen 


3 ladies and 2 gentlemen 
4 ladies and | gentleman. 
Hence, required number of committees 


-iq x "C. - *C, x $C, **C4 x*C, T o x°C 


= 60+120+60+6 = 246 


(a) 
(c) 


(i) 
(ii) 
(iii) 


sides be represented by A and B. Let four persons sit 
on side A, then number of ways of arranging 4 persons 
on 8 chairs on side A = êP, and then two persons sit 
on side B. The number of ways of arranging 2 persons 
on 8 chairs on side B = *P, and the remaining 10 
persons can be arranged in remaining 10 chairs in 10! 
ways. 


Hence, the total number of ways in which the persons 
can be arranged 


8!8!10! 


= SP, xP, x 10!= "IT 


At least one black ball can be drawn in the following 
Ways: 
one black and two other colour balls 


two black and one other colour balls, and | 
all the, three black balls 


Therefore the required number of ways is 


* cix 5c, «3c, x Cc, +C; 2 64. 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 


for Standard 10 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 





19. (b) 
20. (d) Two pairs of identical letters can be arranged in 


4! 
aC. 2121 Ways. Two identical letters and two different 


4! 
2j Ways: All 


different letters can be arranged in 8P, ways. 
Total no. of arrangements 


letters can be arranged in ?C, x 7C, x 


i Nene a + aC x X 4| 8! 
2 212! m 4 |^ 2454. 


MULTIPLE CHDICE QUESTIONS MORE THAN ONE 
CORRECT ANSWER: 


l. (a b.c) 
2 (a,b,c) 
3. (a,b) 


3 vacancies for SC candidates can be filled up from 5 
candidates in °C, ways. 

After this for remaining 12 — 3 — 9 vacancies, there will be 
25 — 3 = 32 candidates. These vacancies can be filled up in 
220, ways. 

Hence, required number of ways = °C; x a 


or "Cc, "Gy Cs ia E C22-9 = C x" 
4. (b,c) 
5.  (b,c,d). 
6 (b,c) 





PASSAGE BASED QUESTIONS: 


Passage I 

1. (a) Natural science scholarship can be awarded to any 
one of the four candidates. So, there are 4 ways of 
awarding the natural science scholarships. 
Similarly, mathematical and classical scholarships can 
be awarded in 2 and 6 ways respectively. Hence, by 
fundamental principle of multiplication, number of ways 
of awarding these scholarships = 4x2x6 = 48 





2. (d) By fundamental principle of addition, number of ways 
of awarding one of the three scholarships 
=4+2+6=12 

Passage II 

1. (c) The total number of ways of selecting 11 players out 
of 15 is 

15x14x13x12 
Sai Gs Cs = Jan 


7 r- 
aa SPE 
" Ar D 

LAN 


"Weser vx 
id amy ent sies. eid alt Wee Wo Rigs Codes. sa 


2. (a) Ifa particuiar player is always Fines. ‘This means 
that 10 players are selected out of the remaining 14 
i players. 
Required number of ways 


= a c^ = "C416 =|4¢, — 1001 


If a particular player is never chosen. This means that 
11 players are selected out of the remaining 14 players. 


Required number of ways - ger ui 


= MC, =364 


ASSERTION & REASON: : 


l. ©) Two circles intersect in 2 points. 

Maximum number of points of intersection 

= 2 x number of selections of two circles from 8 circles 
=2 x 8C,=2 x 28=56 

Statement 2 : 4 lines intersect each other in 4C, = 6 
points 

4 circles intersect each other in 2 x 4C, = 12 points. 
Further, one lines and one circle intersect in two points. 
So 4 lines will intersect four circles in 32 points. 
Maximum number of points = 6 + 12 + 32 = 50- 

Number of words having all the letters distinct = 4P, =4 
Number of words having two are alike and third different 


3! 


N 


(a) 


jo 


(d) Statement — II is true, known as the rule of product. 
Statement — I is not true, as the two parts of the work are 
not independent. Three girls can be chosen out of six 
girls in C, ways, but after this choosing 3 students out 
of remaining nine students depends on the first part. 
Let no of sides are n. 

"C,—-n=44 

=>n=-8orll >\n=11. 

CMC, + 4000 3) +W01c, +... + pe 

= (H01¢, + 4010.) + 4020, + +... +5000, 
sii (9C, rA 500c 37 = "c. 


A 
~ 
p 
— 


wm 
O 
— 


MULTIPLE MATCHING QUESTIONS : 


1. (A)2qs (B).Op (Ct (D)r 


SHOTS*SuUBJECTIVE QUESTIONS: 


l. (i) The number of ways in which all the prizes can be 

given away 74 x 3 x 2 — 24, 

(ü) The number of ways in which all the prizes.can be 
given away =4 4x 4=43= 64, 

(iii) The number of ways in which a boy does not get all 
the prizes = 64 — 4 = 60. 
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There are 9 women and 8 men. A committee of 12, consisting 
of at least 5 women, can be formed by choosing: 

(I) 5 women and 7 men 

(Il) 6 women and 6 men 

(IIl) 7 women and 5 men 

(IV) 8 women and 4 men 

(V) 9 women and 3 men 

Total number of ways of forming the committee 


m 56 x C, 4 6, od U 4 C X Gi Cx C, Ny OL "C, 
= 1268 + 84 x 28 + 36 x56 + 9 x70 + 1x55 — 6062 
Clearly, women are in majority in (iii), (iv) and (v) cases 
as discussed above. 
So, total number of committee in which women are in 
= mC x 56. ' % à ra "c, n "Cs x "C 
= 36 « 56+9x 70+ I < 56 = 2702 
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Clearly, men are in majority in only (I) case as discussed 
abovc. 

So, total number of committees in which men are in 
majority 
= °C, x5 C, =126x 8 = 1008. 

The number of numbers with 0 in the units place = 3! = 6 

The number of numbers with | or 2 or 3 in the units place 

=3!-2!=4 

^. The sum of the digits in the unit place 

6x 0+4x 14+-4x2+4x3=24 

Similarly, for the tens and the hundreds places. 

The number of numbers with | or 2 or 3 in the thousands 

place = 3! 

-. The sum of the digits in the thousands place 

=6> 1+6 2+ 6x 3 =36 

^. The required sum 
= 36 « 1000+ 24 x 100 +24 x10-- 24 2 38664 
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(1 + x) 
=14 "Cnt "Ca +...+ PC x eso x" 


(1a (2). +f Tja een 


rn 1)», 












AA cL 





=14+nX+ 
X 
n-1Yn- 2). (ft- 441) 
-+ i AT kidak au. 6A E E 
1% DH UC 
Fi Fl 
-14———— x4 ————— X^... 
i(rü-i1) — 245-2) 
Hl 
+ X. 
rn- Ty 


MATHEMATICAL INDUCTION AND 
BINOMIAL THEOREM 





Forathecisitical Induction is a: way by which: we arrive at a general from particular conclusion. The principle of 
mathematical induction i is one such tool, which can be used to prove a wide variety of mathematical statements. Each 
-such statement is assumed as P(n) associated. With positive integer n, for which the correctness for the case n = 1 is 
examined. Then assuming the truth of P(K * 1) is established, In this way the statement is proved for any natural number 
n. For any given two numbers a and b, if we required to find (a + b?, we can just add a and b then multiply the sum by 
itself. Another way of doing it is to find a? + 2ab + b?, We also know that (a + b)? « a? +3a2b +3ab2 + bÌ. Now we may need 
to use the expression for (a +b)’, (a+ 099, etc. But we can not remember all the expressions, Binomial Theorem helps to 
find these expressions. Binomial Theorem is the theorem which gives the expansion of (x + a)", where ‘n’ is a natural 
; number. This theorem was first given by Sir Issac Newton. 
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MATHEMATICAL INDUCTION : 
Induction” means the generalisation from particular cases of facts. 


The principle of mathematical induction is one such tool which can be used to prove a wide variety of mathematical statements. Each 
such statement is assumed as P(n) associated with positive integer n 


If P1) is true and P(& + 1) is true whenever P(A) is true, then P(n) is true for all natural numbers n. 

BINOMIAL THEOREM : 

() The expansion of a binomial for any positive integral power n is given by Binomial theorem, which is 
(a t b = "Cu Ca | b ^C? eL REC air Cr: 


- 


n! . 
wee Cr incipe n! —n (n— 1) (n -2) (n—3)....... 2.1 and 0! =1!'=1 


(ii) The general term of an expansion (a + by" is 
La-"Camn-. y. 
pov 
(iii) Inthe expansion (a +b)", ifm is even, then the middle term is the (2-41) term. If n is odd, then the middle terms are 


n+1\)" n+l m 
— | and 2c terms. 


Some Important Expansions Based on Binomial Theorem : 





n n n 2 m n(n -1) ;.n(n-lX(n-2) 
(à) (1-3!-"Co + "Cx "Cox? + "Cx +...4+ "CX" = ltnx+-— x E eia gr 
z n(n-1) > n(n-1Xn-2) 
b) (1-x)- "Cy -"Cx- ^C,x? — "C3x) +...+(-I)n S Co Buen us rp epe 


(0) "Cot "Cyt "C+ "G +... +" C, - 2" 
(d "Cyo—"Cy+ "C; - "C, *...«(-1)" "C, =0 
NOTE: 

(1) "C, = "C, , [where, r <a] 

9 *G="C, =l 


LI 


(m) "C=" a-1 7" 


(iv) “Cy = "p a 


E 2x1 
—1Xn-2) 
a Ge -'D(n-lXn-2) 
(v) 3 n-3 3x2xl 


: n(n - ln -2Yn —3) 


n ="C 
(vi) G Met 4x3x2xl 
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: ae) ie ay Mp 

Ra Wy ate »* (^ 
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Sire) Woe > ‘ E ate Bey dN” Mt E o aA M. CV n rete ¢ 
5 ica * DAs TA wf £3 MN «cl 25 y 29 DES JEU) "^ , 
Z ris ue eo "e A ^t s ti à RTL ERE eres p NATAL SX id pae dU PE Mg ks SLL PL 
+> GET ae UE. ay r "3 96 a : LY UU ^ VN Ln mre " 

e $ Pr d (V^ be y: 


Roque 339€ x3 d taa d 


l TS 


I grt T, ur A, ese te 

LL zc ae It aie oe Rd me ; 
-e LIA 127 Nosy ae i s 
ede d PEL br AE ral. rura. mr eua c ^ 





. (1) Whenn- I, the formula is valid, because Sı = 1? = 


k(k+1)(2k +1) 


(2) Assuming that S, : 1? +22 +32 +42 +... +k? = A 


G +1)(k +2)(2k +3) 


you must show that Sg, ó 


To do this, write the following. 
Spay? Sk tapp = (12 +22 +32 * 4? 4+...+k2)4+(k +1) 
2 
_ SE qp? _ EHE H6 Go | 


A _ (k+I)[k (2k * 1) € 6 (k * 1)] _ (k+1) QE +7k+6) _ (k +1) (k +2) (2k +3) 
6 6 6 
Combining the results of parts (1) and (2), you can conclude by mathematical induction that the formula is valid for all n > 1. 


2. Proveusing mathematical Induction that n (n + 1) (n +2)is divisible by 6. — MCA Ur BSR OC aes oa as TUR 


Sol. Let P (n) be the statement “n (n + 1) (n + 2) is divisible by 6”, i.e. P (n) =n (n + 1) (n + 2) is divisible by 6. 
For n= 1, we have 
P(1)=1(1+1)(1+2)= 1 x2 x 3=6, which is divisible by 6. Thus, P (1) is true forn = 1. 
For n = k, Let P (k) be true, 
i.e., P (k) - k(k * 1) (k* 2) is divisible by 6. 
Let, k(kK+1)(k+2)=6A, forsomeX€ N. — .— ... (1) 
For n = k+ 1, we have to show that P (k + 1) is true, 
i.e. P (k+ 1) is divisible by 6. 
P (k 1) 9 (k* 1) (k* 1 1) (k* 1-2) 5 (k 1) (k*- 2) (k 3) 
=k(k+1)(k+2)+3(k+1)(k+2) 
=6A+3(k+1)(k+2) [From(1)] 
=6A+61=6(A +t) 
Thus, P(k + 1) is divisible by 6. 
Therefore, P(k + 1) is true. 
<. P(k) is true => P(k + 1) is true. 
Hence, by principle of mathematical induction, P(n) is true for all natural number n. 
P(n)isa statement (n € N) such that if P(A) is true, P(k + 1) s true of k€ N, then P(n) ls true, 
pus (3) for. n ® for all a> | © for alln>2 (d) nothing can be said 


-—— eet es € — —— ek 


^ f »* 


Sol. (d) Unless we prove P(1) is true, nothing can bs said. 
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=n — tye oe - 
oo "vot dme tum mam s — x -— - ^^ iet PFX 


* — LetP(n): sitet Lien EROR n 
(69) fon»1 Œ) forallne] 








idis. Pe sti. ay oi S o t. ^ uim JA ORO 


Sol. (d) P(l)isnot true (Principle of baci] is not ot applicable). Also nin +1)4 + 1i is i aet an odd integer. 


SR 6+..+ n), n re N,th en PUK) =k (k- D*2in mplies P(k+ = IY 20; 





(2x—3)? -"QQx + °C, (2x)*(-3) + 56 Q3) C3) + 56,03) (C3) + ECx) C3) + °C (2xX-3)” + CQ C3) 





26435 4-9 faz X EE > (16x yet zd ex )c27) ae Li (4x81 23-243) 4729 


2 64x —576x° 4 2160x* — 4320x -- 4860x? — 2916x+729 









RCM. 
ER Yu 75 KS 


6 


=x° +6x4 +15x° 420:15-L- 4 A 
x 





Sol. (102) = (100+ 2)* = 100° + °C, (100)*2+ °C, (100) 2? + °C,(100)*2° + °C, (100)2* + 5c, (100)° 2° 
| 5. 4 
= 10000000000 +5 (100000000)x 2 +>" (1000000) x4 + =£ (10000)x8 += (100)x16 +32 


= 10000000000 + 1000000000 + 40000000 + 800000 + 8000 + 32 = 11040808032 


= 
<p TE . 
hes iins J ^ « 





x 10-r 
T, =C(10, (3) Oyy 0 


But 7,,,-7, orr+1=6, r=5 
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3 ; 9 Da A $e es ES. Yx VIDT xs " fs S dts nr M yea IPOD NN y m np" ^? MF 9, tort m 
(bale BR EY 3 ties | ee) ie M , 1 TT ction and Binomia ^ Sith IEA ia Mats 
Putting r — 5 in (1), we have 
ies 10! 10! 
5.5 5 NEN NEC ee ee 
T, = T;,, = C(10, sà ) (9y) = C(10, sto = C(10, 5)3 x y! 51(10 — Tai xy esr x y 


_ I0x9x8x7x6x5! 356 y 55 


-61236x? y 
~ §x4x3x2x1x5! 


ToT Prts, ya 


Vi AN Vau mm 


10.- “Finda pe Positive value of m for which the coefficient of x in the expansion (3 + x" is 6. 


Pre cave eO Ms vr eet TE x ACE aha te XO e d it LN ANS QN i! Ne 


Sol. Coefficient of x? in the expansion of (1-- x)" is C (m,2) 
According to the question, C(m,2)=6 


m(m-—1) 
a 


or m*—m-12=0 = m*-—4m+3m-12=0 or(m—4)(m+3)=0 
m= 4 [since m 2 —3] 


=6 —m)-m-12 





10. £o): 2n<n!, ne N, then P(n) is true forall n > 





tu» S bue f. 
DIRECTIONS : Complete the following statements with an >> 
appropriate word / term to be filled in the blank space(s). 





DIRECTIONS : Read the following statements and write your 


p—————————— ÀÁ——n———ns— — 
1. Inthe binomial expansion of (x —a)", the general term 7, ,, answer as true or false. 5 


is given by................ 


— 
7 


In the binomial expansion of (a + b)", if n is odd then there 
will be two middle terms. 


n 


In the binomial expansion of (x + a)", the rh term from the 
n MANE th term from the beginning. 


T x "n , ^  Analgebric expression containing more than two terms are 
3. Total no. of terms in the binomial expansion of (x + a) known as binomial expression. 


3. Binomial expansion of (2x -3y)? has 9 terms. 


l X. SY 4. Inthe binumial expansion of (a + b)", total no. of terms are n. 
4. Middle term in the expansion of & à Bouna 5. Intheexpansionof (x— y), 4th term from the end is 6th term 
2 : from the beginning. 
s ^ the expansion of (> 2) » the term independent of x 6. Coefficient of (r + 1)th term in the expansion of (1 — x)" is 
anaki x " 
6. The coefficients of terms equidistant from the beginning (4) "C. 
and the end are ......... 


7. The number of terms in the expansion of [2x + j2)]? is 8 


16 
"7. In the expansion of x? L| , the value of constant 9: Number ofterms in the expansion of (a + b)" where ne N is 
x 


— one less than the power n. 
8. Middle term in the expansion of (a? + ba)?8 is ............. 9. — Let P(n) bea statement and let P(À) => P(k- 1), for some 
9,  Theratio ofthe coefficients of x” and x? in the expansion of natural number k, then P(n) is true for all n € N. 

US EN I s 


[Hint: P'*C, = P'«C 
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———————————— ——— 
DIRECTIONS : Each question contains statements given in two columns which have to be matched, Statements (A, B, C, D) 


in column I have to be matched with statements (p, q, r, s ......... ) in column ll, 
1. Column-I Column-I1 
9 
(A) (1 + 542x) number of terms is (p) lc, x2! x34 
7 
3 x à; 
(B) 3 * 4th term from the end is (q 10 
11 
3 35 
2 2 2 ‘ 10: 22 ó 
(C) ( x J coefficient of x'Y is (r) 48 x 
12 
(D) E - *) term independent of x is (s 5 
(0 ue 


() 'c,x2'x7* 









11. Given positive integers r > 1, n >2 and the coefficients of 
(3r)'^ and (r + 2) terms in the Binomial expansion of 
(1 +x)?” are equal. Find the relation between n and r. 
DIRECTIONS : Give answer in one word or one sentence. 12. Write the general term in the expansion of (x? — y)6. 
EEE 









= ENS << xs XU E. NET T YA: esti A =. = 
=p Ser tt V Ansu wou Dii sian MAUS o 00 
TY- onOt-c SRO. 0 s 


ots: 














13. Findth i ni : Li 
1. Using Binomial theorem evaluate (99) 3 ind the coefficient of x" in the expansion of (1 +x) (1- x)". 
2. Using Binomial theorem indicate which number is larger 
(1.10)!0000 or 1000.2 
3. Using binomial theorem, evaluate the value of (102)°. DIRECTIONS : Give answer in 2-3 sentences. 
1 1. Find a if the coefficients of x2 i ; 
4. Prove that Y 3' "C, - 4" ients of x^ and x? in the expansion of 


(3 + ax)? are equal. 


5. Find the 4" term in the expansion of (x — 2y)!?. 2. Provel+3+5+....+(2n—-1)=n2 
6. Find the 13" term in the expansion of 3. Find the coefficient of x~!? in the expansion of (> + =} 
x 
18 
& - in] ,x*0 2 3 20 
3J3 4.  Findthe middle term in the expansion of (=:-3 y) . 
7. Find an approximation of (0.99)? using the first three l 
wil a expansion. 5. Find the 7th term from the end in the expansion of 
8. Find the number of terms in the expansions of the (+ 2 | 
10 10 x 
(e y" «(5-0 
———— TET 10 
9. Using binomisltheorem, expand i4 "ur a ie aes 6. Find the coefficient ofx^? in the expansion of t - =) 
hence find the value of (1 «(42 -1) t. 2x 
10. Find the number of non-zero terms in the expansion of . 


n 
: ; If the middle term in the expansion of (x + 1) is 924 x6, 
(1--3 23)? (1-3 2x) " 
then find n. 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


mmm 1 OPAN ty d meme ere qon v E" 459 | 

. d i 2 

a | ic | 
f 3 imp d Tea n Ta PF CR eee 


8. Find the term which has the greatest binomial coefficientin 2. Prove by using the principle of mathematical induction for 








the expansion of (x? + 2/x)® all ne N 
9, Find the term independent of x in the expansion of (3" -1) 
ee ok us i a oum "n i 
9 
—M ——— " : 1 
3 2x x 
3. Find the middle term in the expansion of | 37 Y 
10. Write the general term in the expansion of (x? —yx)!?, x0. 
VIP RR 4. Prove that the coefficient of x" in the expansion of 
EN MA i ae es 324 ie turi winfflelent didi i 
nsiuerv SCuesti M (V x)?" is twice the coefficient of x” in the expansion of 
- peat. V Ooh diui die Mow. (1 + x)?" t 
DIRECTIONS : Give answer in four to five sentences 5. Find n, if the ratio of the fifth term from the beginning to 
1 P boaii f "T "TM . 47 l 
. rove by principal of mathematical induction : the fifth term from the end in the expansion of "Rh 


2 
13423433 H. +p [sem is J6 : | 








| 
4. The middle term in the expansion of (i +] (ix | is 
x 


DIRECTIONS : This section contains multiple choice questions. (a) A6, adt i (b) ?^C, x?" 
Each question has 4 choices (a), (b), (c) and (d) out of which 
ONLY ONE is correct. (c) ?"C, (d) Bisi 





9 10 
; l ; x |3 
1. The term independent ofx in the expansion of 2x * m | 5. In the expansion of {E " E | ,x > 0, the constant term 
x x 


is is 
(a) 2"d (b) 373 (a) —70 | (b) 70 
(c) 4^ (d 5^ ' (c) 210 (d) -210 
2. If(l+x+2x?)?? = a *ajxajx? Tha a49x ^V Dy 
then, a, + a3 +45 +.....+a39 = 2 "we onniepenonor (2 +=) sg TIS and sum of the 
20 ; z : 
(a) 229-1 (b) 220 (220. 1) binomial coefficients of second and third terms is 36, then 
(c) 2!? (220 - 1) (d) 2!9 the value of x is — i 
3. The term independent of x in the expansion of (a) -1⁄3 (b) -172 
- (o) 13 (d) l/2 
7. WOUND à ; 
(> x- | 350 dc tiens din corresponding bisomial The greatest coefficient in the expansion of (1 + x)?” is 
153:9 id (2n - 1) 
coefficient. Then a is (a) n! 2^ 
(a) 3 (b) 1/3 
(b) is 


(c) E od 
(c) -1/3 (d) None of these (d) None of these 
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10 
8. If the t" term in the expansion of "3 contains x4, 2. 
= 
then r is equal to 
(a) 2 (b) 3 
(c) 4 (d) S 


9.  Thecoefficient ofthe term independent of x in the expansion 


3 10 
x 
of "m 2d à is 5 


(a) 5/4 (b) 7/4 
(c) 9/4 (d) none of these 

10. The coefficient of x? in the expansion of (x2 — x — 2)° is 
(a) —83 (b -82 4. 
(c) -81 (d) 0 


ll. Ifthe sum of the coefficients in the expansion of 


(7x? —2ax+ 1! vanishes, then the value of o is 
(a) 2 (b) -1 
(c) | (d -2 

12. The coefficient of x^ in the expansion 
(19 5x * 9x2 LL. oo) (1 4- x2)! ! is- 
(à) '"'c,+4"'C «3 ( !c,«3!c 4 
() 3"'c,+4"C4+3 (d) 171 


13. Let S(k)=1+3+5...+(2k—1) 2 3- K? . Then which of the 


following is true 
(a) Principle of mathematical induction can be used to 
prove the formula 


(b) S(k) => S(k+1) 
(c) S(k)z» S(k+l1) 
(d) S(1) is correct 
14. IfP (n) is statement such that P(3) is true. Assuming P(A) is 
true => P (k + 1) is true for all & > 3, then P(n) is true. 
(a) foralln (b) forn>3 
(c) forn>4 (d) none of these 


— 
E 


" 


m zT r aa ; - 9 fe p 2 ‘ 
E, vs -1 
ve th han & By Vv CL TEES yi i 
5 ANE zj rat m tms n e veu 


Q Man 


É 





DIRECTIONS : This section contains multiple choice questions. 
Each question has 4 choices (a), (b), (c) and (d) out of which 


ONE OR MORE may be correct. 





1. Which ofthe following is/are correct ? 
_ (a) The number of terms in the expansion of (x + a)" is one 

more than the index n. 

(b) The binomial coefficient of terms equidistant from the 
beginning and end are same. 

(c) Binomial expansion of (x + a)" is a homogeneous 
expansion. 

(d) The rth, i.e. t, in the binomial expansion is called the 
general term. 
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TI 
r 3 
The coefficient of x* in E - | is 


405 900 
(à) $6 (>) $26 
450 810 
() 363 O si 


The coefficient of ab! in the expansion of (a - 2b)? is 
5 
(ay "c,.( 2) (b "c,.(-2) 
* 5 
() "c,.(-2) (d) "?c,.(-2) 


3 7 
3 
Let (x)= b] . Then 
(a) f(x) has exactly two terms. 
(b) Expansion of f(x) contains two middle terms. 


(c) Coefficient of x!? is re 


(d) f(x) is not a polynomial in x 





ip GTS 


y^ 
v 
CONS: « 


. 1S6, 





DIRECTIONS : Study the given paragraph(s) and answer the 
following questions. 


Passage-I 


15 
4 | 
Let /(x) 7 [ o | be a polynomial function in x. 


Number of terms in the expansion of (x) is 


(a) 15 (b) 16 

(c) 8 (d) 9 
Coefficient of 3?? in the expansion of f(x) is 
(a Pc, (b -"c, 

(c) "C. (d) 5. 


Among which of the following given options is the middle 
term for the expansion of f (x)? 


(a) t, only (b) tg only 
(c) Both t and t, (d) None of these 


Passage-II 


5 
3 
x 
Let f(x) = [» | be a given polynomial function. 


Number of middle terms in the expansion of f (x) is. 
(a) 2 (b) 1 
(c. 3 (d) None of these 
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2.  Athterm in the apain of f (x) is 


-10 ad 
(a) x8 (b) =." 
105 43 105 43 
— X ——— 
(c) 8 (d) 1 x 
3. No. of terms in the expansion of f (x) is 
(a) 7 (b) 6 
(c) 8 (d) None of these 





ee 
DIRECTIONS : Each of these questions contains an Assertion 
followed by reason. Read them carefully and answer the question 


on the basis of following options. You have to select the one that 
best describes the two statements. 


(a) If both Assertion and Reason are correct and Reason is the 
correct explanation of Assertion. 

(b) If both Assertion and Reason are correct, but Reason is not 
the correct explanation of Assertion. 

(c) IfAssertion is correct but Reason is incorrect. 

(d) lfAssertion isincorrect but Reason is correct. 


^ 4 ~ = ote: fx cS eA 
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DIRECTIONS : Following question has four statements (A, B, C and D) given in Column I and four statements (p, 
Column II. Any given statement in Column I can have correct matching with one or more statement(s) given in Column II. Match the 


entries in column I with entries in column I]. 







- Dames 


"PT "x e i } lx pene a er A T iin 6 1 
x e dn aa coi Pt k oe ek) V Dati y een AI ER, did e la iut a Lcd 


Assertion : Number of terms in the expansion of 

(3x + y)8 - (3x - S is 4, 

Reason : In the expansion of (ax + b)", if n is even, then 
number of terms is = š 


Assertion : 10th term in the binomial expansion of 


2241 Ù is 1760 
IS P ° 


. 2. B LL LUN" oF 
Reason: 7,,, = "C,.x" -a 


25 
Assertion : In the expansion of 2x = +) » the 11th term 
x 


from the end is 15th term from the beginning. 


Reason : In the expansion of (ax + by", rth term from the end 
is (n — r + 2)th term from the beginning. 
Assertion : The term independent of x in the expansion of 


1 9 
[ i] is 84. 
x 


Reason : In the expansion of (ax + b)", if the parer of 
t 

terms is even, then middle term is given by st term. 

Assertion : The coefficient of x^? in the expansion of 

(14 2x +x2)27 is 54 

Reason : Coefficient of (r + 1)th term in the binomial 

expansion of (1 +x)” is "us 


"o MAE in 





1. Column-l 


25 
(A) (5-4 , | 1th term from the end is 
x 
x 3a r , 
(B) d Xs , 9th term is 
(C) (2x--3y)4, No. of terms n is 


10 
(D) (ij . term independent of x is 
x 


Column-II 
(p) 3C, 
10 
25 2 
(a) -Cisr 
(r)  Solutionof2n—- 1020 


(s) (Pear 29*)5* 
QO 042 
(u) -8064 
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atm p cmm am 


[D mech fS TA MTM AT E. t RÀ SAS LISTE t^ mE rd G pe L AA n a 
C 462 UTE. _ Mathematical al Induction and Binomial | Theorem [M4 1 


Sra INE —— — 2 








Wis UNDA MM MO suco pr im vimm 2. Prove by principle of mathematical induction : 

ta HUIS Su [ntn 1n2) 
p.03. 3d ba oon: tnath 74 

DIRECTIONS : Answer the following questions. 





3. Prove by principle of mathematical induction : 
1. Find numerically the greatest term in the expansion of 


3 
(2. 3x, where x = 2 


4. Finda, band nin the expansion of (a + by". If the first three 
terms of the expansion are 729, 7290 and 30375, respectively. 


7 M 
3 Selected Questions 





gum 5 ae a 


Now, 22 - 3r - 10 
ie Exercise 1- 2 


| r-74 
So, (4 + 1) = 5th term contains x°. 


- aH 10 57 44 
(fg TS ™ C4x (a 3 


da RTT 


FILL iN THE BLANKS t^ 





Di pec 


L Unas(-H ex 2. | pig 

3. ntl 4. 20 c o yl? -. coefficient of x^ = "'C,-2°-3 
12 Ñ fa 

7, léc, 8. Be a56 p^ Mj 

9 =(-1) -"c, (x) ^ 


l 10. 4 





For this term to be independent of x, 
12-—2r=0>r=6 


Fal : is i 
alse So, (6+ 1)th, i.e. 7th term is independent of x. 


False 4. 
False 8. 


False 3. | 
True 


1. True d. 


5. False 6. False 


Hence, t; 21,1 g^ 


9, False 


ERY SHORT ANSWER QUESTIONS: 





1. (A)-q; (B)r (C)>p; (D)t l. 
(A) numberofterms=9+1=10 o 
(B) 4th term from the end - (7-4 + 2)th term from the beginning 

= 5th term from the beginning. 


(995-(100-05 — — 

=>Cq(100)° + 5C (100)(-1) + 5C, (1003 (71? 
+°C,(100)*(-1)3 + 5C,100)7 0) * C10» 

= 10000000000 — 500000000 + 10000000 — 100000 + 


500— 1 = 9509900499 
(1. 1)!0000 = [1 + (9, ])j10000 


Expanding by binomial theorem 


(C) 


- (3A l e. E xl22-2r-r) . P l-r) ^. d 


= C(10000,0) (1)!0999.. Cy 190090, 1) (1)!0990- 10,1) 
= | + 10000 x 0.1 + other terms 
= 1001 + other term 

Hence, (1.1)!0000 5 1000. 


(102)* = (100+ 2) = 1008 + 5C, (100)* 2 + 5C, (100) 22 


+ *C,(100) 2 + 5C, (100)2* + 5C, (100) 2* 
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n * == P4 Uo t mp 
a Ju, Har AL Rt AI n eg AG yu eT MAUS, J 
nd B non mial Thec a 
ie wef Afro? 


uctior EIS LaL. 
von ane T pr. D 





1. e 
" POSESIE Coefficient of (3r)"" term = Coefficient of (r + 2) term 
l anc, =C m (3r-1)+(r+1)=2n=n =2r 
443-3 (10000)x8+2(100)x16+32 = Myr- piter h e 
xs 12. We have (x? = | =x +(-y)}" 
= 10000000000 + 1000000000 + 40000000 + : : » 
The general term in the expansion of the above binomial is 
800000 + 8000 +32 211040808032 
given by 
4. 3" *C;z" C, €" 6:3 oi 6,3! 4 6-r " 
2 kii vei nar aN CY [eT = "C2" | 
vr ON: accanto ijt 
=(1+3)"=4" = T.,,=(-l) Gerry 
S. 4" term T, , , in the expansion of (x + (-2y))!2 13. We have, 
= 11.10 Coefficient of x” in (1 +x) (1- x)" 
Lp 2-3 3 2———— 77 (-1y 2? y? | 
Cx [-2y] 213 ey = Coefficient of x" in (1—x)" + coefficient of x^! in (1- x)" 
-1 
--220 x 89? =-1760 x9 y? = (-1)" "c, +(-1)"" "6,-1- c1? (1-2) 
6. 13" term 7,57 7,4 = 50, (9x)'8- (=) | | 
l è as ^ 


2086 of 6 12 LT 5 xÉ 
= C9. (-1) ai xó -y 718564x (3?)°, ux 2.  Letthe given statement P(n) be defined as 


P(n): 1*3 54... (2n—1) » m), for n € N.Notethat P(1) 


: a | , | is true, since 

Mur m P():1-12 
Ta (0.99)5 -(1- 0.01) Assume that P(K) is true for some k € N., i.e., 

= 1-5C, x (0.01) &5C, x (0.01 = P(k):1*3*5*..*Qk- 1) 2 

=] = 0.05 + 10 x 0.0001............... = 1.001 —0.05 70.951 Now, to prove that P(k + 1) is true, we have 
8. Ifnis even, then the expansion of {(x+a)" +(x-a)"| 1+3+5+...+ Qk- 1) -Qk* 1l)=R+(2k+1) 

=k +2k+1=(2k+ 1)? 

has (5+ J terms. | Thus, P(k + 1) is true, whenever P(K) is true. 

So. fon 45) F ( iva by -—— aii i = oo of Mathematical Induction, P(n) is 
9, Wehave, ` 3. Suppose x^? occurs in (r + 1th term. We have 

(x +y)’ +(x ~y) = 2| cox" + "Ce + Sca y* | T, aos nc x20-r (5 z J^ 2e a 20-47 y, 

x 


- 2(x5 + 10:32 + 5xy^) 


This term contains x^? if 20-4r=-12 or r=}. 
Putting x-42 and y = 1, we get 


^. The coefficient of x“! is WC, v8, 


20 

5 3 2 3 

(J2+1) +(J2- » = a (v3) +10(V2) «sa 4. The binomial expansion of (5-35) consists of 21 
20° 
" 2 [4/2 «20/2 «s42]- 5842 terms. Therefore | 5- +! [th term, i.e., UI th term is the middle 
10. Givenexpression term. 
-2 oa J2xy! +e 3 J2x)4 4 Hence the middle term 
3 20-10 10 
°C, (3V2x)° +°C,(3V2x)*}x "T" 00,4 G x] (-2 v) = om MINI 

~<. the number of non-zero terms is 5 3 ` ! 
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Tuc (idet er m BERE oS ip; e MOM) a2 





— isi j Sa: = 4. FEY: ‘Math E KS AM Le vel ML Uu Ia IEEE e RIAD QI S4 SRA he D eus 7 1 ANNE dd = 
5. The 7th term from the end = 5th term from beginning we shall prove that P (k + 1) is true ai a Piki is true. 
K to both sides 
= 10C x6 3 = 100.94 ES Adding 3* to | 
T j : j kai ak E i oak 
t " 1434324 ut So 1+ 3l e 7 a 


a . . . 
6. The 7th term has x^? and its coefficient is 3k 142.34 q +23 -1 - 33k —] K 3*4 





"c. [p 4-6 105 = 


ux 2 a7: wee 2 2 
32 | 
7. n=12 | ^. P(k+ 1) is also true whenever P(f) is true. 
8. We know that Binomial Coefficient of middle term is the Hence, P(n) is true for all n € N 
greatest Binomial coefficient. 3. Number of terms in the expansion is 7 + 1 7 8 


Since n = 6 is even, So the middle term is T. n2 
' middle term = n/2- 1 23 1 = 4' term 


9. 7" term is independent of x. l 3 7 
10. Binomial expansion is (x? — yx)!2 3 x? en E ra E 3 
General term 7, ,, = 12C (x2)12-r . (Cyxy 6] 6 


12! 


There are two middle terms which are T4 and 7;. 
Hence, we are to find 74 and 7; in the given expansion 


xr (-1) ry’ - (21) 12! 24-r r 


= = 3 j 
r!(12-r)! ae,” r(i2-n! ^ 7,4, =C(7, uS 0 


LONG ANSWER QUESTIONS; 





Now7,,,=T,orr+l=4 ar 
2 
1. Let P(nm)=13+234+33 4.000. -m -n (n+) a Putting r = 3, we have 


I 
Ww 


3 
Forn=1,L.H.S.=15=1 7,4 = C(7, 3)3? (-=] = C(7, 3)3* (-1y L 


— Wie he NE 
=———: 
LHS - RHS i.e P(1)is true 31 4!2 
Let us suppose that P(k) is true _-7x6x5x4! 3 ə -105 , 
*. putting n = k in (i), we have — 3x2xlx4l ua NE Na 
Ky ] Again T,,,= T; orr+1=5 orr=4 
- 13493433 = : À 
PODET E27 437 Earn +k 1 . . (ii) Putting r=4 in (i), we have 
Adding (k +1)? on both sides, M 
T, 4,17 T;7 C(7,4)37-^ (-1)4 ze 
Kk xy : 6 
134234334... +h +(k+ 1p -—— À— *(k* 1) - 
* 271 3x" _7x6x5x4! x? 
2717231442 ALR ao! "aALALIGAV S ST _ 35 n 
(k+1) (k? 2) — (1) (1 I) 32. 3x2xlx4! 3x2! = Ze 
Se RR .. (iii) 
r ? ` 4. — General term in the expansion of (1 + x)?" 
~. P(n) is true forn =k + 1 i.e., p(k + 1) is true T,,, 7 CQn,r)x 
*. By principle of Mathematical Induction. P(n) is true for Putting r = n, we have 
all natural numbers n. 
2. Let P(n) be the given statement T, 4,17 CQn, n) x" 
i Geal) Coefficient of x” = C(2n, n) 
. : 2 m uu M rr 
Le PIN) vli SEDE eee ie = 2 Again general term in the expansion of 
2n -1; 
Putting n= 1, P(1) = ul +x)” isT,, 2 CQn-Mr)x 
P(n) is true fi E^ ? Putting r = n, we have 
n) is true for n = 
T .,.7CQn- 
Assume that P(k) is true n+l ( i l, n) x" 
3* —1) Coefficient of x" in the expansion of 


ox. 
P(k): 1+3 +32 +... +347) = (1+ x)?" 7! is Cn = 1, n) 
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— to the —Ó we have to proce that _ 


C(2n, n) 2x C(2n -1, n) a 
2n! —, (2n-1)! 
nin! — nY(n-—1)! 
Multiplying M and D” by n on RHS, we have 
_ 2n(2n- 1)! z 
n!'n(n —1)! l 
: 2n! -— 2n! 
m Il , Which is true. Hence proved. 
n! n nin! 
6. 
n 4 
ra ore 3 1 Usna | T. 
5. T;in (2 ty = CQ) (x) 
- Qa i) 
8. 


Total number of terms =n + 1 
Fifth term from the end | 9. 


=[(n+1)—5+1]" term from the beginning 





1 n-4 
— (n —3)'h term — A2 ^y (s) 
v^ i n-4/4" | 
-ca(1) xz . 
Dividing (i) by (ii) 
nc, 20-914 Y aa” J6 
23 V6 or or SAM 
1 Y^ 1 1 2-2 l 
"C,.2|- — 
i (5) (s) 
x. eg Ea E Toi ee 
4.34. =62 4 -62 
21443 6 6 6 10. 
n I n S . d 12. 
=> 4 2 or 4 2 or 2 13. 





MULTIPLE CHOICE QUESTIONS: 


1. (c) Suppose (r + 1)th term is independent of x. We have 


f 


r+ 


r 
9 9-r| 1 | _9n 59-7 | 9-37 


This term is independent of x if 9-3r=0Oi.e.,r=3., 14, 


Thus, 4th term is independent of x. x x 


(d) 


(c) 
(c) 


(a) 
(a) 


(a) 
(a) 


(c) 
(d) 
(b) 


(b) 


| r 
— 18 (| r5 x mi 
rmt l =! C,(9x) 3 =| 


18-2! igo 
a(v Cg. 2x ? 
is independent of x provided r = 12 and thena= 1. 


The constant term 


6 4 
iE 3 l 


The greatest coefficient = the coefficient of the middle 


10 
NF. a 
The (r + 1)th term in the expansion of | E+ 2 = 
is given by 


10-r 
x 
T, 417 9c, ME) 


r 5-(r/2 r 
a] s Seas 


2 r 45-(r/2) “or xr 
uc 3777 497/2- -5 E n 
gr 


For 7, , to be independent of x, we must have 
5-(5r/2)-0 or r-2. 
Thus, the 3rd term is independent of x and is equal to 
3-5 -2 
«c? lx9 37 s 
2 2 4 4 
11. (c) 
Coefficient ofx*="'C,+9 x 11+17=171 
S(k) = 1+3+5+...+(2k-1)=3 +K? 
S(1):1=3+1, which is not true 
‘s S (1) is not true. 
.. P.M.I cannot be applied 
Let S(k) is true, i.e. 
1-345... (2k-1) 23 &? 


— 14345... (2k - 1) 2k 1 
234k? 42k 123 (k 1)? 


^ S(k) => S(k +1) 

P (3) is true 

Assume P(4) is true = P (k + 1) is true means if P (3) is 
true =>*P(4) is true = P(5) is true and so on. So 
statement is true for all n 2 3. 
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MORE THAN ONE CORRECT: 





1. 
2. 


(a, b, c) 
(a, d) 


= x (107-27) C1)" -37 


= 10¢ u10-3r (-1)’ -3” 
2! 0-r 


2! 0-r 


For coefficient of x4, 10.3» 


r=2 


4 


<. Coefficient of x^ = 


. 405x2 . 810 
~ 256x2 512 
(a, c) 
[a (-25)]" = Mtt (-2by 
Putting 12—r=5 
r=7 
7 7 
Tg = 774, = "C;-a (-2b)' = "c, (2) à! 
Hence, coefficient of a5b7 = ^C, .(-2) 
- -! 12 7 
= Vc ;- (22). = "c-(-2) 
4. (a,b,c) 


PASSAGE BASE 10 QUESTIONS: 


Passage-1 


(b) 


w taney Pe p) (4 


- (-1) : gt be add 


Putting, 60—7 r32 
r=4 
So, (4 + 1)th, i.e., 5th term contains x??. 


4 2 
ts = 4,47 9Cy-(-1)* 50725 NM. 
Hence, coefficient of x?? is x^ i 
(c) Total no. of terms = 16 i.e. odd 


1543 
2 





2 
i.e, 8th and 9th term 


th 
| em 


15«1Y^ 
Middle term = | term zl 


un 


Passage-2 


p | | 


1 (97454-2609 = 
x 
6 
(c) 


ASSERTION & REASON: 


— 
B 


(a) 


z(-1 1G ow 
3 | 


X» 0 10587 
216 


8 





T4 = P 


1. (a) 2. (a) 
3. (d) 1lthterm from the end is (25 — 11 +2)=16th term from 
the beginning. 
4. (b) Assertion and reason both are correct, but reason is 
not the correct explanation of the given assertion. 
5. (a) 
I (A)Oq; (B)s; (CO)Opr (D)tu; 
(A) Clearly, the given expansion contains 26 terms. 
So, 1 1th term from the end = (26 — 11 + 1)th term from the 
beginning i.e. 16th term from the beginning 15 
~. Required term - Tis = 715, = 0,4 (2x)? | <. | 
X 
15 
25 10 al 
= Cis 2 CU E 
10 
25 2 
=- “Cis: 
29 
(B) We know that the (r+ 1)th term in the expansion of (x +a)" 
is given by 7,,, = "C, x^^" al 
2 
In the expansion of |5 aon a2 x) » we have 
2-8 4 
n-Ra- a(z) 2a) nc (x | (21 
=> 79 = igy 8 = 
a x? *la x? 
- ne I2¢,. im a^ ; - ("c x "a dis 
(C) No.ofterms244 125 


5 5! 
C E na =>2n-10=O0=>n=5 
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(D 


Let (r+ 1)th term be independent of x in the given expression. 
10 1y 
Now, Tz, = ne, (2x) “(=a 


-(-1) "p gue utr L4 (i) 


For this term to be independent of x, we must have 
10-2r=0> r=5 | 

So, (5 + 1)th i.e. 6th term is independent of x. 
Putting r= 5 in (i), we get 


Te = (-1)° "E : : = -0c x2) 
10x9x8x7x6 


~~ $x4x3x2xl 
Hence, requiredterm ——8064 | 


x32 = — 8064 


HOTS SUBJECTIVE QUESTIONS: 


l. 


-— 


9 3x Y 
We have (2+3x) pex) 

















.l0-r|3x| 10-r 9 3 
ua a ; 4 Since nt^ 
T. 90 -9r 
Therefore, 7-217 ip 2] 


90 12 
=> 90-9r24r > rS— > rS6— 


13 13 


Thus the maximum value of r is 6. Therefore, the greatest 
term is 7, , , = T7. 


6 
Hence, T} = 2? Pe 2 | where i 
22 .9c 9 6 = 29 ,2x8x7 3a i 
ae 3x2x1| 212 2 


Let P(n): 1.242.343 .4 4 sees +n.(n+1) 
[erem 








3 
forn=1, LHS=1.2=2 


T. I -1} 3. 





1.2=2 


. [eer 12. 


3 3 
We assume that P(n) is true for n = k 


k(k+1)(k +2) 
ie1.242.343.4 s Cae E 


last term is k(k + 1) 
Adding (k + 1)(k + 2) on both sides, 
LHS9*»1.2*2,3t3.4 t... uos +k(k+1}+(k+ 1)(k+2) 


kk + Ik +2 
pee MAES x ) 


+(k+1Xk+2) 
_ (k+I\(k+1+1X(k+1+2) 
was as GIONE 
1.242.343.44 


(Kk Dk - 1-- D(k +142) 
3 

Thus, P(k + 1) is true whenever P(&) is true. 

Hence, by Principle of mathematical induction 


P(n) is true for all values of n € N 


(Kk 1) (ke 1)(k+2)= 


1 1 1 
Let P(n): 5 * tat iid d d NC 


Putting n= 1, LHS =—,RHS=1-+=+ i 


LHS-RHS-- 


^. P(n) is true for n = 1 
Suppose P(n) is true for n = k 


l 
last term E > Replacing k by k + 1, last term = 3 


l 
Adding gin tO both sides, 


2 4 8 *"*** ha 24 9! 

1 4 IA a 

RHS= l7 2p tarl- (1-3) 
za. E d 
aC Li -M 
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re 
A" , Ze Wi ' 
"n = Á 
AAA Ane aa RE beim E 
sih MER E 


This shows P(n) is true forn =k+ 1 





Thus P(k + 1) is true whenever P(k) is wii a 25 x .. (Vv) 
Hence, P(n) is true forall n e N 2 b 
4. T of(a+b)"=a"=729 i Dividing (iv) by (v) 
T, of (a + b 2"C,a"-! b — 7290 .. (ii) 
T, of (a + b)” 2"C;a" -? b? = 30375 .. (iii) CIN. mc MR acm ER 


n 2a 0 6 1|2 ^ 2n 12 
Dividing (i) by (ii), 
or 12n— 12-7 107 or 2n=12 orn=6 
or Ser or. Ww) Also, putting n = 6 in (i) a6 = 729 ~. a=3 
"Cut 7 10 = i 
x dii: T Putting n=6,a=3ineqn(iv) | 





Dividing (ii) by (iii) | 3. oF .+, 3x10 s 
"C,a"'b — 7290 Ww B a 
^ C a" 3p? ~ 30375 9T Thus a= 3,b=5, n=6 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Ww 








INTRODUCTION TO CONIC SECTIONS 
















, RU “ue A it 4 A " 
RC RAI ade er ge FD PR Cy 
E a ST v pm CCS ah Ad SU t 





i "ia e J : «a P 3 4 a ~ + 
WV fj LANAA RUE Mt dn! SAGE NET RO d m SALE = oie aoe 
We il oru. A^ atl g my AV Gs o y Ain: Ge e fey te i 3 zas 
Kia «ovs ni nhu (NO Ev aH SAONE AS 2 iiv Pe o a Pan ril irre Pee 
AM argute fly V PTT genit 





n 


y mathematics subject studied systematically and thoroughly. 
„tutor to AlexandertheGreat. " " ^ "Vertical ^ 
xoa it La DAR e wo ilt ‘nn ae Toe Ee asap Er x 


G 5 UA a # 


massive objects that interact : 


1 x 
pr^ i DUANE RIDA on uA 
Holly i CEES Ms A ay, A 

A ; i; EE AE N sat, 


su 











Tura ue A eil et y i see 
T NS A ar " La d 
TOA 


n 


YN Un) / » p 2M. eer NS ka M ’ os ` E 

E VIDA GER i Nl 479 Tt ouble e pped right FED ACS . 5 ! 

PoE RR PAULI pi ty MO ve aS e i . 
ifferent kinds of cónic sections depending on the - 

respect fo the cone and theanglemadeby it with 


VIRA 



















^s 


E oss $ 






















A A Y 
LEVN. OoN 
GRSA E ae 


| position ofthe intersecting plane wi 





Y 









j i f Kani » 3 A "tas, s " 3, Hi i V 
z » vel ^ MN] he he 
the vertical axis of the cone. _ MM CEN HEY, Wave vs 
j h à (rt^ A RY , 
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NON 0000 D st a MEAE ON EOE Ua tn 
SECTION OF A CONE: 
A conic section (or simply conic) can be described as the intersection of a plane and a double-napped cone. When the 
intersecting plane does not pass through the vertex of the cone. When the plane does pass through the vertex, we call the 
resulting figure a degenerate conic. ` | 
(a) Circle: 
The conic obtained when the intersecting plane is parallel to the base of the cone. 
(b Parabola: 
The conic obtained when the intersecting plane is parallel to the side of the cone. , 
(c) Ellipse: 
The conic obtained when the intersecting plane is parallel to neither the base nor the side and intersects only one nappe 
of the cone. | 
(d Hyperbola: | 
The conic obtained when the intersecting plane cuts both nappes of the cone. 











Fig. (a) : Circle Fig (b) : Parabola Fig. (c) : Ellipse Fig. (d) : Hyperbola 


CIRCLE : : 


A circle is the set of all points in a plane that are equidistant from a fixed point in the plane. 


General Equation of a Circle : 
The general equation of a circle is x2+y?+2gx+2fy + c = 0, where g, f, c are constants. Its centre = (-g, —f) 


and radius -Jg +f? —c units 


Central Form of Equation of a Circle: 
The equation of a circle having centre (h, k) and radius r is 
(x —h)? + (y—k)?= r?. Its centre = (h, k) and radius = r units 
(i Ifthe centre is origin, then the equation of the circle is 
x2 +y? =r? 
(ii) Ifr = 0 than circle is called point circle and its equation is 
(x—h)? + (y -k =0 : 
Family of Circles : 
If Se x2 y! « 2gx + 2fy ^ c - 0 and S’=x?2+y? +2g’x + 2f'y +c’ = 0 are two intersecting circles , then S-- AS' — 0, A. 2— 1, 
is the equation of the family of circles passing through the points of intersection of S = 0 and S' = 0. 





PARABOLA : 


A parabola is the set of all points in a plane that are equidistant from a fixed line and a fixed point (not on the line) in the plane. 
The fixed line is called the directrix of the parabola and the fixed point F is called the focus. A line through the focus and 
perpendicular to the directrix is called the axis of the parabola. The point of intersection of parabola with its axis is called the 
vertex of the parabola. _ 
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A line segment perpendicular to the axis of the parabola, through the focus and whose end points lie on the parabola is called 
the latus rectum of the parabola. 


FE 
: Latus Rectum 


1S, ý 
Ratio of the distances of any point on the parabole from the focus and the directric is called Ecentricity of the parabola. 


: Ecenticity (e) 5 zl. POmPEL......——— — 


Equation of 
Directrix xta-0 





` ELLIPSE: — — 





An ellipse is the set of all points in a plane, the sum of whose distances from two fixed points in the plane is a constant. The two 
fixed points are called the foci (plural of focus) of the ellipse. 


, The mid point of the line segment joining the foci is called the centre of the ellipse. The line through the foci of the ellipse is 


called the major axis and the line through the centre and perpendicular to the major axis is called the minor axis. The points of 
intersection of the major axis and the ellipse are called the vertices of the ellipse. 


A line segment perpendicular to the major axis through any ofthe foci and whose end points lie on the ellipse is called the latus 
rectum. 
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Major axis 
— 
zP.---- 


P, 










Minor axis 


Vertex 


Latus rectum | j 
The ratio of distance of one of the foci from the centre to the distance of one ofthe vertices from the centre of the ellipse is called 


the eccentricity (e) ofthe ellipse. Ecentricity(e) of the ellipse is — — «1 


P,F, +P F, - PF, * P5F; [ By definition of ellipse] 
Main Facts About The Standard Forms of an Ellipse :— 





x 
[mm | 89 —— — — [89  — —— 
EO | 09 eR 
Umen | 9 y 
Hemd | m [R 
Dmmdmirmk | 2 [8 
jme — —— 1| eee er) auarus mquit 


| 2b? - | É 
Length of latus rectum € . 


For each of the standard form of the Ellipse, b? = a? (i— e?) 


HYPERBOLA : 


A hyperbola is the set of all points in a plane, the difference of whose distances from two fixed points in the plane is a constant. 
The two fixed points are called the foci of the hyperbola. The mid-point of the line segment joining the foci is called the centre 

- ofthe hyperbola. The line through the foci is called the transverse axis and the line through the centre and perpendicular to the 
transverse axis is called the conjugate axis. The point at which the hyperbola intersects the transverse axis are called the 
vertices of the hyperbola. 
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A line segment perpendicular to the transverse axis through any ofthe foci and whose end points li 
the latus rectum of the hyperbola. 
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P, F,- P, F, =P, F -P F  [Bydefinition of Hyperbola] 
The ratio of the distance of one of the foci from the centre to the distance of one of the vertices from the centre of the ellipse 
is called the eccentricity (e) of the hyperbole. Ecentriciry(e) of the Hyperbola is greater than 1. 
Main Facts about The Standard Forms of a Hyperbola: 


Eqn. of transverse axis 
Eqn. of conjugate axis 


For each of the two standard form of Hyperbola, b? = a? (e? — 1) 
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Sol Equation ofthe circle is 


= 36x?+36y?-36x-18y+11=0 


ie RE oie UTR Cate i a Ne i OP mcn ae tag Om c ee ee pe um "orm Zo) copper * STADE DESC EOS bi Ses EA D MT 
ps Find the equation ofa circle with centre 2,2) and passes through the point (4,5). NON EFIE E 
ER oe rw o "NEL P eai felines S ETT REO 547. gr. Pe | "Ed Siss SE — — Ó— — Lara eee c2 = 


Sol. Let the centre > of the circle C(2, 2), and P(4, 5) is a point on the circle 


radius, CP = (4-2)? «(s-2? =/449 = = Vi3 


Equation of the circle is (x-2) +(y—2)? 21329 x? «y? - 4x -4y - 5 
3.0 "Docs th point 25,35) elms ote or onthe cile x+y =257 | 
SEE Shee rogo A deu C. S | Gabe i š 


SoL Centre ofthe circle is C(0, 0), Radius = 5 
The point P(—25, 3.5) 


(CP) = JE- -0)? - (3.5- 0)? = 4.5» +(3.5)? 2462541225 = 418.25 


= /18.25<5, ~- CP<Radius 


.. P lies inside the circle. 
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9 
Sol. Equation of the parabola is x? suci, eu M. | 
Directrix 


9 
Focus, (o i) x' 





atus 


9 
Axis of parabola is y-axis i.e x = 0, Directrix is y E 
rectum 


and length of latus rectum = 9 Y’ 
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Sol. Focus (0, —3) and directrix y = 3 | Y 










Vertex is the mid point of (0, —3), (0, 3) | s 
i.e. vertex is (0, 0) 

anda=3, ..4a=12 

-. Equation of parabola x? =—12y 


1 6 2) and. symm 
pem — a x AVE bd gthrongh (52) ogy EN 
Sol. Vertex (0, 0), dE passes through (5, 2) iiio ics Y-axis 
Let the equation of parabola be x? = 4ay. (5, 2) lies on it 


25 
A 25=4a.2-. a=" 


^ Equation of parabola is x? = zZ y or 2x? = 25 y 
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Sol. Since, the focus (2, 0) lies on the x-axis, the X-axis itself is the axis of the 
form either y^ = 4ax or y^ =—4ax. Since, the directrix is x =~2 and the focus is (2, 0), the parabola is to be of the form y? = 4ax with 


parabola. Hence, the equation of the parabola is of the 


a — 2. Hence the required equation is 




















y? DLE 
YI RE MEE! Attn trt mac reri iR patere TA E v ea) 
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Sol. Since the vertex is at (0, 0) and the kopas: is at (0, 2) which lion: on y-axis, | enn y-axis is the a axis of the parabola. Therefore, 
equation of the parabola is the form x? = 4ay. Thus, ^" have 


x? - 4(2yy, i.e., x? — 8y. 
| nse whose centre 
ae eked 


75S x aei JE WAR EAS e DR LINER TQ IRL TC oce TE cen 
ia jor axis Lon on the Y-axis and | : 


V DL 
Re Sees et DUAE e OP 
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Sol. Major axis is y-axis. 


let the ellipse be 5e =l, 
Since (3, 2) and (1, 6) lies on the ellipse. 


9 4. 1,36 . T 
A, gp (D: rtu ... (ii) 
Subtracting eq. (ii) from (i), we get 
9-1 4-3 8 22 
dal Pint To -—- = 0 = 8a? =32b?, s a? = 4b? 
b a b? a? 
9 
Putting the value, it become start zn rl 
^A b?=10 
Now, a?-4b2-4x10-4 
xt. y? ' 
.. Equation of the ellipse is ag ' | 
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Sol. Foci = (44, 0), .c=4 or c2=a2+b2 (i) 

z^ "d > 
2b? . 
Latus Rectum — T (ii) 


Eliminating b? from (i) & (ii), 16 =a2 + 6a or a2+6a—16=0 
or (a*8)(a-2)-0 (*-az-8) 7. a-2 


2 2 
b-6a-6x2-12; at=4 b2=12, X 4% =]. 
4 12 








2 2 
Sol  Letthe equation of hyperbola be e l d .. (i) 
- ae=;10 Also, b?-aX(e2— 1) 2 a22 - a2 = 10 — a? .. (ii) 
Oy " " 
Thus, the eben of the hyperbola is "m isis =1 
As, it passes through the point (2, 3) 
$ 2 24 i 0422302 +90=0 = (22 5)(a2— 18) =0 => a2=18, 5 
a? 10-2? i i 
When a? = 18, then from (ii), b? = —8 which is not possible and when a? — 5, then from (ii), b2 2 5 
35421 | 
: : jit ah. «c 25. m5 
Hence, the required equation of the hyperbola is | WE ne - y'-x'z$5,. 





ve e i we d = ae 
AUR quus ae uua EE TES 
eru. ILL AUC UE ERO tax 





Sol. Theequation of the circle, 
(x-2)?+(y—-(-3))?=8? [Using (x-h)? + (y-k)? -a?] 
=> (x-2)+(y+3)=8 => x24 y2- 4x * 6y - 5-0. 


j ] j ME de 9 4 [ 2. 
o My ne irte vae g re e who other rt POEM sche aang il fi. io e 


r Mant i id ees DAI A e PAET EP i ‘atthe AC 
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Sol. The equation of the required circle is 
x-y2-60? => x2 + y? = 36 





Sol. Let the, required circle be x? + y? + 2gx + 2fy +c =0 0 
Since it passes through (1, 0), (—1, 0) and (0, 1). 
.d42gtc-20 ...(iü)  1-2g*c-0 ...(iii), 1+2f+c=0 ...(iv) 
Subtracting equation (iii) from (ii), we get 
42=0>g=0. 


Putting g= 0 in (ii), we get c =-1. 
Now, putting c ——1 in (iv), we get f= 0. 
Substituting the values of g, f and c in (i), we get the equation of the required circle as x? + y?.= 1. 
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Sol. LetP (x, y) be any point c on the parabola having its focus at S C3, 0) and directrix, x + 5 = 0. Then 


SP = PM, where PM is the length of the perpendicular from P on the directrix 
= SP?=PM? 


‘|x+0y+5/* 
' J1+0 


This is the equation of the required parabola. 


=> (x +3)" +(y~ 0)? = 





=> yl-4x416 | 
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C SACR 


Sol. (i  Thegiven parabola x? = 6y is of the form x2 = = day, where 4a = 6 i.e., a= 3/2. 


Clearly, the coordinates of the focus are (0, a) = (0, 3/2) and the IM of the directrix is y =—a i.e., y =|-3/2. 
Length of the latus rectum = 4a = 8. 


(ii) The given parabola y? - —12x is of the form y? = —4ax, where 4a = 12 i.e., a —3. 


| 
Clearly, the coordinates of the focus are (-a, 0) = (-3, 0) and the equation of the directrix is x = a i.e., y= 4. 
Length of the latus rectum = 4a = 12. 





I 

17. Find. "y Y AD Ts, ge pru XL zr Ran VIYGT4 I ent g PES x Tut SNORE IE Bo rA Sp prd 
17 of the ellips a ‘along the coordinate 'vertices at it (£5, 0) ‘and foci at (£4 + 0... ES 
GR cs : : s SE es at (E, 5,0): iut d foci at (4 4, Des Saas ae T = 

Sol. Lett the — of the required ellipse be j 

2 | | 

X y: i ; 
E rT = l (i) | | 


b2 eee | 


The coordinates of its vertices and foci are (+a, 0) and (+ae, 0), respectively. 


-. a=Sandae=4 => e= 


—À e —— MM 


Now, b? = à? (1 -e?) = 25{1-48} <9. 


a e — — 


Substituting the values of a? and b? in (i), we get 









| | |! 

x2 y? à; 

C -], which is the equation of the required ellipse. 1 

' 49 9 | | 

' | 

SEDENT SS voten amat t o Eee ec OI AE FUNK ORT | Dorm V IM Apte Pf CHEM Ce iy emn 

8. Find uation of the ellip se who: ne coordinate axes, ve vertices are HA dpa Pe Sr ee mre 
RTI An ata the equation of th aero: lejwhose axe: Rey ae ERU" AC CEDH "vis S n A @, +10): and eccentricity e= 4/5. 


Haa Qa, TSS ae LAUR 25 AI IARE dul oz 


- TS i. LLL 






bs di | 
E G* wu l (d 
| "A xL (i) | 
Since, the vertices of the ellipse gre on y-axis. So, the coordinates of the vertices are (0, + b) 
^ 6b=10. 
16 
Now, a2=62(1-e2) = a2 - 100 i |- - 36 | 
Substituting the values of a? and b? in (i), we obtain — 
x? y? ] 
| SS a | : 3 : | 
| 36 100 as the equation of the required ellipse. | i 
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Sou i 
Sol. Let the equation of the ellipse be L * z =.1. Then coordinates of foci = (+ ae, 0). 
a | 
l fer 
^ 80-2 = Par m [^ e2 1/2] 
=> a-4. 
We have, b?=a*(1-e2) > b= ie(i -1) 212. 
i | 4 
è x? y? 
7; ı Thus, the equation of the ellipse is alla =1. 





Sol. Let the equation of the hyperbola be: 


Las m | 

a2) p2 | .. i) o h 
Length of the latus rectum — 8 

wb 


a 
= b -4 sa (P-N = mae! e ami 2-71] -4 2-5 | 


Putting a — 5 in b? = 4a, we get b? = 20. 







2 2 
x y ! 
Hence, the equation of the required hyperbola is 25 - 20 = \ 
1 £ "m “di De RAS Qc B SR à; 
- Find the equation isis Sand the VASE a: 
kA CIA DL eee Bio À dn. EE aM. ade, ANS DTD TS Be 





Sol. Let 2a and 2b be the transverse and conjugate axes and e be the eccent., «ity. Let the centre be the origin and the transverse and 
the conjugate axes the coordinate axes. 
Then the equation of the hyperbola is 


aa ya | | 
FS" a .. (1) 


We have, 2b - 5 and 2ae= 13 
Now, b* =a? (e?-1) 
=> b-gqe-g 


SQ 025.19 5 
4 4 \ 


Substituting the values of a and b in (i), the equation of the hyperbola is 


2 2 
I2 21 = 25x? -144y? 2900 
36 25/4 
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DIRECTIONS : Complete the following statements with an 
appropriate word / term to be filled in the blank space(s). 
———— ————————————————Aa———————$M— 


1. A parabola is the set of all points in a plane that are 
from a fixed line and a fixed point in the plane. 


2. A line through the focus and perpendicular to the directrix 
is called the ............. of the parabola. 

3. Latus rectum of a parabola is a line segment to the axis of 
the parabola through the focus and whose end points lie on 
the parabola. | i 

4.  Achord of the parabola is a focal chord if it passes through 
i EOT i 

5. The constant ratio denoted by ‘e’ is known as .............. of 
the ellipse. 

6. 


Sum of the focal distances of a point on the ellipse is constant 
and is equal to the length of the 


SRM ded. axis of the 
ellipse. 


2 2 
7.  Inthe equation of the ellipse L * z = 1, ifa >b, then the 


major axes lie along the ...................... ; 


2 
; x ; 
8. Inan ellipse Le =1, the coordinates of vertices are 
a^ b 


2 i 
i x C PPAR 
9. Inan ellipse, =r d I" 1, where a < b, eccentricity ‘e’ is 
a 


| BIVER by Loco : - 
10. Theconic obtained is a parabola, if ‘e’ = 


eee eeeene 


x y^  ,, 
11. Length of transverse axis of a hyperbola Pm = -]is 


eh 


^H MGR Nut: 3 








DIRECTIONS : Read the following statements and write your 
answer as true or false. ! 


1. The point which bisects every chord of the conic passing 
through it, is called the centre of the conic. 

2. The points of intersection of the conic section and the axis 

are called vertices of the conic section. 

The equation of a parabola in its standard form is x? — 4ay. 

For the parabola, y? = 4ax, where a > 0, the curve passes 

through the origin and the tangent at the origin is x = 0. 


-r 


5. For the standard form of the parabola, y? = —4ax. Equation 
of the directrix is x +a=0 


6. Ina parabola, length of the latus rectum is 4a. 


2 2 
7. Equation ofthe ellipse in its standard form is  » =l, 
a 
8. In an ellipse, the curve does not pass through the origin. 
y y? | à ‘4 

9,  ]nanellipse, -— vs = 1 (a < b), length of the major axis is 
i" a 

2a. 
10. Coordinates of foci of an ellipse having standard form 

^ Ne | 

— +5 = 1, (a? b), is given by (tae,0) 

sige: b 


11. The equation of circle with its centre at the origin is 


x-yl-p 
Eccentricity of a hyperbola is always le 


12. ss than 1. 








columns which have to be matched. Statements (A. B, C, D) 


in column I have to be matched with statements (D. qr, s) in 
column II. 


1. Equation of a parabola is given by, x2 = — 9y. 







Directrix 


rectum 


Column 1 Y' Columnil 
(A) Focus (p) v 7 9/4 
(B) Axis (q)9 
(C) Directrix (r) (0, —9/4) 
(D) Length of latus rectum (s) x * 0 
(t) x * 9/4 
| (u) y=0. 
2. Given the ellipse with equation 9x2 + 25y? = 225. 
Column I Column Ii~ 
(A) Major axis (p) 6 
A (B) Minor axis (q) (£4,0) 
(C) Foci (r) 10 
(D) Vertices (s) (+5,0) 
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DIRECTIONS : Give answer in one word or one sentence. i 


l. Find the equation of parabola that satisfies the given 
condition : focus (0, —3) and directrix y=3. 





Y' 


2.  Findthe equation of the parabola whose vertex (0, 0), passes — 


through (5, 2), and symmetric with respect to Y-axis. 

3.  Findthe equation of the parabola whose focus is (3, -4) and 
directrix is x y 5-0 | 

4.  Iftheline2x + 3y = 1 touches the parabola y? = 4ax, find the 
length of the latus rectum. 

S. Ifa parabolic reflector is 20 cm in diameter and 5 cm deep, 
find the focus. Y 





L(5, 10) 


S d 


y? 


6. The foci of an ellipse are (+ 2, 0) and its eccentricity is 
1/2, find its equation. 

7. Find the equation of the parabola which passes through the 
point (4,3) and having origin as its vertex and X-axis as its 
axis. 

8. Find the equation of the parabola whose focus is (-3, 0) and 
the directrix x + 5 =0. | 

9,  Forthe following parabolas, find the coordinates of the foci, 

the equations of the directrices and the lengths of the latus 

rectum: y? — 8x. | 

Find the equation of the ellipse whose axes are along the 

coordinate axes, vertices are (0,+10) and eccentricity e= 4/5. 


The foci of an ellipse are (+2,0) and its eccentricity is 1/2, 
find its equation. | 
12. Find the equation of an ellipse whose foci are at (+3,0) and 


which passes through (4, 1). | . 
Find the equation of an ellipse whose eccentricity is 2/3, the 
latus rectum is 5 and the centre is at the origin. 


14. Find the equation of ellipse whose Foci (+4, 0), the latus 
rectum is of length 12. | 


| 
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If LR of an ellipse is half of its minor axis, then find its 
eccentricity. 

16. | Find the equation of the circle whose centre is (2, -3) and 
radius is 8. uu 

17. ! Find the equation ofa circle whose radius is 6 and the centre 
is at the origin. 

18. Find the equation of the hyperbola with vertices at 


15. 


ES à 
(0,46) and e-i. Find its foci. 
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DIRECTIONS : Give answer in 2-3 sentences. 


l. Find the centre and radius of the given circle 
2x? +2y -x- 0. 
ind the equation of the ellipse whose axes are along the 
ordinate axes, vertices are (0, +10) and eccentricity 
=4/5. 
"ind the equation of the parabola whose focus is at (-3, 0) 
d the directrix, x + 5 ^ 0. 

4. r the following parabolas, find the coordinates of the 
foci, the equations of the directrices and the lengths of the 
latus rectum: 

(D x2-6y (ii) »?-—12x 

5, ind the equation of the ellipse whose axes are along the 
coordinate axes, vertices at (+5, 0) and foci at (+4, 0). 

6. The foci of an ellipse arc (+2, 0) and its eccentricity is 1/2, 
find its equation. 

pi Find the equation of the hyperbola, the length of whose 


latus rectum is 8 and eccentricity is 3/ 4/5. 
8. | For the hyperbola 9x? — 16y? = 144, find the vertices. foci 
and eccentricity. 
9. | The focal distance ofa point on the parabola y? = 12x is 4. 
Find the abscissa of this point. 
Find the equation of the hyperbola, referred to its principal 
axes as axes of coordinates, for the given case: 


\ 






10. 


Vertices at (0,+7),e = i 
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DIRECTIONS : Give answer in four to five sentences. 


l. Find the equation of the circle that passes through the 
points (1, 0), (-1, 0) and (0, 1). 

2. An equilateral triangle is inscribed in the parabola Y? = 4ax 
whose one vertex is at the vertex of the parabola. Find the 
length of the side of the triangle. 

3. If major axis lies on the X-axis and passes through the 
points (4, 3) and (6, 2), then find the equation for the ellipse 
that satisfies the given condition. 

4. Find the equation of the ellipse which passes through the 


point (-3, 1) and has eccentricity 2 » With X-axis as its 
major axis and centre at the origin, 
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DIRECTIONS : This section contains multiple choice questions. 


Each question has 4 choices (a), (b), (c) and (d) out of which 
ONLY ONE is correct. 





1. 


"n 


The equation of the parabola with vertex at origin, which 
passes through the point (—3, 7) and axis along the X-axis is 
(a) y? - 49x (b) 3y°=-49x 

(c) 332 - 49x (d) x2--49y 

The locus of the points which are equidistant from ( —a, 0) 
and x =a is 


(a) y? =4ax (b) y*+4ax=0 


(c) x? +4ay =0 (d) x? - 4ay 2 0 


The parabola y? = 4ax passes through the point (2, — 6) then 
the length of its latus rectum is 


(a) 9 (b) 16 
(c) 18 (d) i 


The equations of the lines joining the vertex of the parabola 
y? = 6x to the points on it which have abscissa 24 are 


(a yt2x=0 (b 2y+tx=0 

(c) x£2y-0 (d 2xty=0 

The equation of the ellipse whose centre is at the origin and 
the X-axis, the major axis, which passes through the points 
(-3, 1) and (2, 2) is 

(a) 531«3,2-32 — (6 3245-3 — 

(c) 532-3,2-32 (d). 32*5y2«32-0 

A bar of given length moves with its extremities on two fixed 
straight lines at right angles. Any point of the bar describes 





(a) parabola 
(c) hyperbola 


(b) ellipse 
(d) circle 


10. 


2 


[ x? | 
Ife is the eccentricity of the ellipse — + T =] (a « b), then 


2 

a 
(a) b? =a? (1-e?) b) a*=b* (1-e?) 
(c) a? =b? (e*-1) (d b? =a? (e*-1) 
If the focus of a parabola is (0, —3) and its directrix is y= 3, 
then its equation is _ 
(a) x?--12y (b) x22 12y 
(c) 337 -12x (à) =x ——— 
If the parabola y? = 4ax passes through the point (3, 2), then 


the length of its latus rectum is 


2 4 l 
@ 7 ( 3 © 4 (d) 4 
The length of the latus rectum of the ellipse 3x? + y? = 12 is 
94 93 () 8 (d) = 


1. 


12. 


13. 


14. 


15. 


16. 


@ 4x7 +3y? =1 


The eccentricity of an ellipse, with its centre at the origin, is 


.] 
> If one of the directrices isx = 4 , then the equation of the 


ellipse is: 
(b 3x7+4y? =12 


() 4x743y?=12 (d 3x? +4y? =1 


In an ellipse, the distance between its foci is 6 and minor axis 


“is 8. Then its eccentricity is 


x 


3 l 4 l 

> (b — () — d — 
5 2 5 e V5 

IfP = (x,y), F, = (3,0), F, = (-3, 0) and 16x? + 25)2 = 400, 
then PF, *PF. equals 
(a) 8 (b) 6 


(c) 10 (d 12 


a .2 
Eccentricity of ellipse al + T = |, if it passes through point 
JE 
(9, 5) and (12, 4) is 
@ 43/4 ( Ja4/5 © J576 @ Jerr 


The coordinates of a point on the parabola y? = 8x, whose 
focal distance is 4, is : 

(a) (2,24) (b (42 (c) (4,-2) (d) 4 

The equation ofthe circle in the first quadrant touching each 
coordinate axis at a distance of one unit from the origin is: 
(a) x+y -2x-2y+1=0 0) 2 *52-2x-2y-120 
() x1«52-2x-2y-0 (d) xX +)7-2x+2y-1=0 
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through the point of intersection of the lines 3x + y = 14 and 
2x *5y- 18 is 
(a) x+y -2x+4y-20=0 


(b x2452-2x-4y-20-0 
(c) x+y *2x-4y -2070 
(d) x7+)?+2x+4y-20=0 

18. Thelength ofthe transverse axis along X-axis with centre at 
origin of a hyperbola is 7 and it passes through the point 
(5, 22). The equation of the hyperbola is 


4 19 

(a) —x? ML =] 
4 5I 

(c) 2 2 (d) none of these 


19. The eccentricity of the hyperbola whose latus rectum is 8 
and conjugate axis is equal to half of the distance between 


the foci is 
id A 
3 (b) B 


2 | 
45 (d) none of these 
20. The distance betwen the foci of a hyperbola is 16 and its 
eccentricity is V2. Its equation is 
2 2 
xX x 
E osi mi 
m. ox 5s 
(d) none of these 


(a) 
(c) 


seh PT a ae ee RUN 
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L 
i> 
. ~ ^ 
- ba^ ty - ~ 


DIRECTIONS : This section contains multiple choice questions. 
Each question has 4 choices (a), (b), (c) and (d) out of which 
ONE OR MORE may be correct. | 











1. The locus of a point, such that the sum of its distance from 
the points (0, 2) and (0, —2) is 6, is: 
(a) 9x?2-5y?=45 
(c) 9x2+5y?=45 . 


(b 9(5-x?)= 5y? 
(d) 5x?-9y?=45 


"P 


respectively and its major axis lies along the Y-axis then the 
equation of the ellipse referred to its centre as origin is 


(a) 25x? + 16y? = 400 (b) us Ar AUR 


(c) 162 425,2 = 1600 (d) 


-a 


Which of the following is/are correct? 

(a) Parabola is symmetric with respect to the axis of the 
parabola. 

(b) Length of latus rectum of a parabola, y? = 4ax is 2a. 

(c). A line through the focus and perpendicular to the 

directrix is called the axis of the parabola. 

The point of intersection of a parabola with the axis is 

called the vertex of the parabola. 


(d) 


The length of major and minor axis of an ellipse are 10 and 8. following questions. 


ematics |. 
(a) The mid point of the line segment joining the foci is 
called the centre of the ellipse. E 
The line segment through the foci of the ellipse is called 
the major axis. l 
The end points of the major axıs are called the vertices 
of the ellipse. ; 

(d) Ellipse is symmetric with respect to Y-axis only. 
5. Find the equation ofa parabola with vertex at the origin, the 

axis along X-axis and passing through (2,3). 

(a) 2x*=9y (b 2y?=9x 

(c) 62-27x-0 (d) 6x?-27y=0 


(b) 
(c) 


6. Which of the given statements is/are not correct? 


(a) The equation of an ellipse with foci on the X-axis to is 


2 2 
222210 ) 
(b) Length of the latus rectum of the ellipse TF =] 
" 2 


_ 2a? 
is —. 
b 
(c) Equation of the parabola with vertex at the origin, focus 
at (a, 0) and directrix x =—a is y? = Jax. 
Length of the latus rectum of the parabola x^ = — 4av 
is 2a. 


(d) 


7. Equation of the hyperbola with vertices at (+5,0) and foci 
at (+7,0) is 


(a) 2432-25,2- 600 (b) 25x -242 =600 


` Toe? n C) S EDU 
PBQ PN SEES TS sas ate acter casos 
ie a Sal ~ wes he oat 
+ " E Me ^ as "2 
Vae, hys oo A - ^" ons: 
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DIRECTIONS : Study the given paragraph(s) and answer the 


— ÉÉÓÓEI E —— A — 
Passage 1 


Equation of an ellipse is given in its standard form as, 
l6x? 4 2 = 16, 


1. Coordinates of the foci are 


(a) (0,+V15) 


(b (0-15) 

(c) both (a) and (b) (d) none of these 
2. Length of the major axis is 

(a) 8 (b) 2 

(c) 4 (d) | 
3. Length of the latus rectum is 

| | 
(a) i (b) 5 
(c) 4 (d) 2 
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Passage II 
A parabola is given in its standard form as y? = 8x. 
1. Coordinates of the foci are 


(a) (2,0) (b) (0,2) 

(c) (-2,0) (d) (0,2) 
2. Equation of the axis is 

(a) x=0 (b y=2 

(c) x=2 (d) y=0 
3. Equation of the directrix is 

(a) y=-2 (b x=2 

(c) x=-2 (d) y=2 

Passage III i 

The equation of a hyperbola is given in its standard form as 

16x? -952 — 144. 
1. Eccentricity of the given hyperbola is 

5 4 
(à) 7 O z 
l T E 

(c) 4 (d) none of these 
2. Coordinates of foci is : 

(a) | (0,21) (b) (0,51,0) 

(c) (+5,0) (d) | (0,25) 
3. Equations of directrices is | 

(a) 5x+16=0 (b Sy+16=0' 

(c) 5xt1220., -... (d SytlZ=0..,. 





—— m——'e AA IIOMNGMDlÓ'Q—ÓÀ i1 lÉiA1ÍGÉIhL— 
DIRECTIONS : Each of these questions contains an Assertion 
followed by reason. Read them carefully and answer the question 


on the basis of following options. You have to select the one that 
best describes the two statements. 


(a  Ifboth Assertion and Reason are correct and Reason is the 
correct explanation of Assertion. ' 

(b) Ifboth Assertion and Reason are correct, but Reason is not 
the correct explanation of Assertion. | 

(c) IfAssertion is correct but Reason is incorrect. i 

(d) If Assertion is incorrect but Reason is correct, | 


1. Assertion: If the equation of a parabola is given to:be 
x? = 6y, then length of its latus rectum is 6. 
Reason: Length of the latus rectum is 2a. 

2. Assertion: If the equation of a parabola is of the form 
y? 7 -12x, then equation of its directrix is x —3 = 0. 
Reason: Equation of the directrix isx — a =0 


3. Assertion : If the equation of a parabola is of the form 
= -16y, then coordinates of the focus are (0, — 4). 
Reason: Coordinates of the focus = (0, -d) 
4. 


Assertion: If the equation of the ellipse is given to be 
16x? + 25y? = 400, then length of the major axis is 10, 
Reason: Length of the major axis = 2b 





p ale e... pam j 
E "e ol Ere i "nm Gh 
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Assertion: Equation of an ellipse is of the form 
l 
2+2y? — 6, then its eccentricity ‘e’ is —=. 
3x y? n ty Wot 
Reason: The eccentricity ‘e’ of the ellipse is given by, 


e=,/l- T 

Assertion: If the equation of a circle is (x + 1)? + (y-1Y? =4, 
then its radius is 4. 

Reason: Equation of a circle with radius r is given by, 
(x-ay * (y - b =r 

Assertion: If the equation of a hyperbola is 


3x? — 6? =-18, then length of its latus rectum is 43 . 
Reason: Length of latus rectum of a hyperbola 





DIRECTIONS : Following question has four statements (4, B, C 
and D) given in Column I and four statements (p, q. r and s) in 
Column II. Any given statement in Column I can have correct 
matching with one or more statement(s) given in Column H. 
Match the entries in column I with entries in column II. 


1. 


E 


An equation of the parabola is given to be 4x? + y — 0. 


Column I Column Il 

(A) Vertex (p) (0,—1/16) 

(B) Axis (q) v--Ul6 
(C) Focus (0 (0,0) 

(D) Directrix (s) l6v* 120 
(0 x=0 

(u) 3-140 





Li 


DIRECTIONS : Answer the following questions. 


l. 


2. 


Find the equation of the cirele passing through the points (2, 
3) and (-1, 1) and whose centre is on the line x — v= b 0, 
A man running a race-course notes that the sum of the 
distances from the two Hag posts tom hin is always 10 
metres and the distance between the tlag posts is S metres. 
Find the. equation of the path traced by the man, 


The foci of an ellipse are (42,0) and itx cvcentricity is 1/2, 
find its equation, 
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A Selected Questions | 








SHE PEPE SA Tae 2. 2x? =25y 
[xs txercise 1. oe 3.  22x-26y-25- (x* y 
FILL IN THE BLANKS: Hint : Let P(x, y) be the point on the parabola. 
1. equidistant. 2. axis: V@—3) (944? “ix -y*5| 
3. perpendicular 4. Focus | c e peer Ji+l and solve. 
5. eccentricity 6. Major © 7. X-axis: / 
a? 4 2 
- ad 9 
8.: (ta,o) S odi v3 10. | 
b Hint - Writing the given equation as 
Il. 2a 12. vertices sha 1: Qv 2/9 e 
RUE / FALSE JA e 84 MY 9 
Il. True 2. True 3. False 5. Taking vertex of the parabola reflector at origin, X-axis 
4. True 5. False 6. ` True along the axis of parabola the equation of parabola is 
7. False 8. True 9 i. y? - 4ax. Given depth 5 cm, diameter 20 cm. 
10. True M. _ True 12... False -. (5, 10) point lies on parabola 
fee MATCH THE FOLLOWING :- : ARCET ETA AN guise (10)? 2 4a (5) 
(d. (2r:0)55s:()9 p:(D)2q E... ee 
r 9 ^. Focus is (a, 0), i.e., (5, 0) which is mid-point of the given 
Equation of the parabola is x? =- 9y, 4a 7 9, a = 4 diameter. 
l 
: 9| ` 6. Coordinates of foci are (+ ae, 0) i = ;| 
Focus = | 9, "ud 2 
=> a=4 
iaia? 0, Directii ya | | 
i is Y-axis i.e., x= 0, Directrix is Y 7 
Axis of parabola is Y-axis | -r NIME (i-i) 212 
2. (A)Or;(B).—p;(C) —4;(D) 5s ! l 
We put the equation in standard form by dividing by 225, | i... 
| Thus, the equation of the ellipse LM a P 
OA : sud b 
25 9 7. Since, vertex is at (0, 0) and axis is along X-axis, so let the 
This shows that a = 5 and b = 3. equation of the parabola be y? =4ax ` 
4 Since it passes through (4, 3), so 
Hence, 9 -25 (1 -¢°),so e=. 9 - 16a = 4a - 9/4 


hence, the required equation will be 4y? = 9x 


Since the denominater of x? is larger, the major axis is along A 
X-axis, minor axis along Y-axis, foci are (4, 0 ) and (-4, 0) and- 8. Let P (x, y) be any point on the parabola having its focus at 


vertices are (5, 0) and (-5, 0). 


S (-3, 0) and directrix as the linc x 5 4 0. 











— => SP?=PM? 
VERY SHORT ANSWER QUESTIONS ¢-. 
1. Focus (0, -3) and directrix y=3 => (x*3)4(y-0)-|X vi T = \2=4x+16 
V 
vertex is the mid point of (0, —3) and (0, 3). d 
This is the equation of the required parabola. 
\ i.e., vertex is (0, 0) 9. The coordinates of the focus are (a, 0) i.c. (2, 0) and the 
and a 7 3, ^. 4a 7 12 equation of the directrix is x 7? -a i.e. x 2 - 2 


Le sre a dmm 
<. Equation of parabola, x? = -12y ength of the latus rectum = 4a = 8. 
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| hate t QURE C CNW 485 
10. Let the ijao of the required ellipse nr 18. Since, the vertices are on the Y-axis (with origin at the 
x? y? y? 
se] lle (i) mid-point), the equation is of the form —---~ = 
eB p à Jp 


Since, tlie vertices of the ellipse are on Y-axis. So, the 
coordinates of the vertices are (0,+5) . 


b — 10. —36 (2-1]- 64 , so the required equation of the hyperbola 
Now, a? =b? (1- e?) = a?=100 (1-%)- 36 


As vertices are (0,Ł6), a = 6, h? = a? (e? -1) 





2 X à 
"y AE e i he foci are (0,tae)= (0,510 
Substituting the values of a* and b? in (i), we obtain " 36 64 E ADEE eens Cees GLEN) 
2 y? > 
em + 100 —] as the equation of the required ellipse. 
i ` x 
( i “2 ‘ I. Equation of circle is 23242) -x=0 =x" ae 
11. The equation of the ellipse is a z]. i l 
" | = =>] x? -Ž +y 02| -2+ t= 
x? y* , . 2 
12. —+—= 
18 9 2 
eo hear 
2 2 "TATE n 16 
13. Let the ellipse be +2 -=1. i I " 
a b l l 
ja E" ilc d CR: 
5 2p? > Centre is | 4 | and radius is 1 
We have, e=—, and P 
3 x y? 
à —4— s] i i ipse. 
Now 2b? i 2 36 1090 85 the equation of the required ellipse 
a 3. Let P (x, y) be any point on the parabola having its focus is 
9 45 . at S (3, 0) and directrix, x - 5 — 0. 
=> a=— and b? =— | Then SP = PM, where PM is the length of the perpendicular 
2 4 
from P on the directrix 
42 y a | = SP?=PM? 
(81,45. v-0y«5[ 
á | stoy : 
14. Fociare (44,0), «.c=4 or c2=a2+b? => (x+3)?+(y-0)? = | >rt 
^. 16=a? +b? uitio T tii 
This is the equation of the required parabola. 
Tte Hadhün Ww A 12 itt 4. (i) Thegiven parabola. xX? = 6y is of the form x2 = day, 
a where 4a = 6 i,e., a = 3/2; 
Eliminating b? from (i) & (ii), 16 =a? + 6a Clearly, the coordinates of the focus are (0, a) 
or a? + 6a- 16-0 | = (0, 3/2) and the equation of the directrix is 
or (a*8)(a-2)20(:a 2-8) y7-aic.,y-7-32. 
“.a=2 Length of the latus rectum = 4a = 8, 
pr ya . (ii) The given parabola y? = -12x is of the form 
b? =6a= 6x2-12; diu A, L pimi, ml, Y? 7 - Aax, where da= 12 ic. a 7 3. 
Clearly, the coordinates of the focus are (-a, 0) 
i5, snes fja = (-3, 0) and the equation of the directrix is x = @ i.e. 
16. The equation of the circle,  . y=3. 
(x—2)2 + (y-(~3))? -8? Length of the latus rectum = 4a = 12, 
(Using: (x - h)? + (y - k}? = a?) 6 x? y? l : . 
up ogheybcdrküyd-Sel) 5. 35° LG l, which is the equation of the required ellipse, 
V7. `The equation of the required circle is E x 
x+y =6? =» 41442236 6. Thus, the equation of the ellipse is m 4 = al, 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


10. 


DA "SUI fr rod duction 
Let tis — of the —-—À be 2. 
E oS 
Ap (i) 


Length of the latus rectum = 8 


=> a(e*-1)=4 
=> a-5 
Putting a = 5 in b? = 4a, we — 20. 


Hence, the equation of the required hyperbola is 


x? y 


25:220. 


Vertices are (+a,0) =(+4,0) and foci are 

(tae,0) =(+5,0) 

The given parabola is of the form y? = 4ax. On comparing, 
we have 4a = 12 i.e., a —3. 


We know that the focal distance of any post (x, ») on 
y? - Aax isx * a. 

Let the given point on the parabola y? — 12x be (x, y). Then 
its focal distance is x + 3. 

Sxt242x-l. 

Hence, the abscissa of the given point is 1. 


Since, the vertices of the required hyperbola lie on Y-axis. 
So, let its equation be 


The coordinates of vertices of this hyperbola are (0, + b). 3. 
So, b=7 


Now, a? = b? (e? - 1) = a? - 49 (21) 


7 343 
y dw gig tates 
=> a*=49x 9 9 | 
Substituting the values of a? and b? in (i), we get 
Ae y l , 


—— — — =~] as the equation of the desired hyperbola. 


LONG ANSWER QUESTIONS : ` 


1. 


Let the required circle be x? +y? + 2gx + 2fp+c=0 ...(i) 
Since, it passes through (1, 0), (-1, 0) and (0, 1). 
"1*2g*c70 (ii), 1-2g+c=0 ...(iii) 


1+2f+c=0 ...(iv) 
Subtracting equation (iii) from (ii), we get 
42=0>2¢=0. 


Putting g=0in (ii), we getc 7-1. 

Now; putting c =~] in (iv), we get f= 0, 

Substituting the values of g, f and c in (i), we get the 
equation of the required circle as x? + y? = 1. 


537 13and a2 = 45? 





to Con ic Sectic Vip 


> 
Mi ONS, Baliga 


As shown in the agit = APO denotes the sibilities 
triangle with its equal sides of length / (say). 
Here OP =/, so OR =/ cos 30° 


NE 


SN cd 





Also, PR =/ sin 30? = 7 


Thus, (Ae, r) are the coordinates of the point P lying 


on the parabola y? = 4ax. - l 
4 
Therefore, EE —1-8 a45. 


Thus, 8 aX3 is the required length of the side of the 
equilateral triangle inscribed in the parabola y? = 4ax. 
Major axis is X-axis 


Let the equation of the ellipse be St Y =] 


As (4, 3) and (6, 2) lies on it, ~. PII vi) 
a ^ 
36 5. 
and E A" „n (il) 


0-2 
Subtracting Au =0 > 5@=20b >r -4b! 
a 


Putting the value of a2 in equation. (i) us E m zl 


=4x 13=52 

'. Equation of ellipse is E ix 
P $2. 13 

3x2 + Sy? = 32. 
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Us 





Ps ^ ae ior Moe o NEN. ow r ony vAn * r, »* 
Re Aes] | 017 
R3 oW m I 


Quee 4 o St uA, s 


eta Keine OLI s maa TENE 
En ey ab t et 2 2EN 
.. LXercise k; 


TA f 


. 
mei c a 
/ Mater ise 


MULTIPLE CHOICE QUESTIONS t 


l. 
4. 


1. 


12. 


13. 


14. 


15. 


(b) 
(b) 


(b) 
(b) 


(b) 
(b) 


(b) 


(a) 


(c) 


(d) 
(a) 


2. (b) 3. (c) 
Let P and Q be points on the parabola y? = 6x and OP, 
OQ be the lines joining the vertex O to the points 
P and Q whose abscissa are 24. 
=> y=112. 
Therefore, the coordinates of the points P and Q are 
(24, 12) and (24, — 12), respectively. Hence, the lines 


are yatiox=32y- = ab 





y’ 
Hence, required equation of ellipse is 3x? + 5y? = 32. 
Let P (x, v) be any point on the bar such that PA = a 
and PB - 5, clearly from the figure. 


x-OL =b cos 0 and y= PL =a sin 
x? y? 
These give E EOT 1. which is an ellipse. 
b a . * 
8. (a) 
10. (d) 
Lus . a 
e =. Directrix, x 2 ——4 
2 e 
Equation of ellipse is, 
3x? -4y? =12 
29 3 
er ——— 
a 5 
x? 2 
The ellipse can be written as, 25* s zl 


Here a? = 25, b? = 16, but b? = a2 (1— 2) 

= 16/25=1-¢ 

=> &-1-16/25-9/25 > e-3/5 

Foci of the ellipse are (+ ae, 0) = (+3, 0), i.e., F, and F, 


^ We have PF, + PF; -2a = 10 for every point Pon - 


the ellipse. 


«s 
e= jl—-— =,/— 
7 7 


So, required points is (2, +4) 








ae ey dr erm "me . Potty tape Re) tt aroma NN) 
2 4, ok ws y 


f GS a" > Aa Pel ‘ y^ 

The correct choice is (a), since the equation can be written 
as (x -1)? + (y —1)? = 1, which represents a circle touching 
both the axes with its centre (1, 1) and radius one unit. 
The correct option is (a), The point of intersection of 
3x *y-14 7 0and 2x + Sy- 18 = 0 arex = 4, y = 2, i.c., the 
point (4, 2). 


Therefore, the radius is = J9-- 16 =5 and hence the equation 
of the circle is given by (x - 1)? + (y +2)? =25 

x? +y*-2x+4y-20=0 
(c) 19. (c) 20. (a) 


MORE THAN ONE CORRECT d 


1. 


2. 


6. 


(b, c) Let the given points be A(0, 2) and B(0, —2). Let P(x, y) be 
a general point on the locus. By the given condition 
PA+PB=6 


=> 9x? + 5y? -45 =0 = -9x2-5y?+ 45 =0 
=> 9(5—x*) = 5y? 
(a,b) 
b=Sanda=4 
x? y? 
. Required equation of ellipse is Pr P —À€: l 
| (4) . (5) 


400 
25x? + 162 - 400 


(a, b, d) 4. (a,b,c) 
(b, c) 

Equation of the parabola, y? = 4ax. 

Since, it passes through (2,3), a — 9/8 

-. Equation of the parabola, 


y= (S. 


6y* -27x=0 
(b, d) 7. (a,c) 


PASSAGE BASED QUESTIONS : 


1. 


Passage-I 
(c) The ellipse is 16x? + y? = 16 
Major axis is along Y-axis 
a? = 16, “a@=4,F=1, b=] 


c- X5 


foci are (0, + 15) 
(a) Length of major axis = 2a =2 x 4=8 


2b? 
(b) Length of the latus rectum = —— = 
a 


2xl 
4 


N| = 


l Passage-II 
(a) anny y? = 8x with the Standard equation 
= ax, 


(d) Since, the given parabola lies along the X-axis, so 
equation of the axis, y = 0. 
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* 488 D 
(c) Equation ofthe directrix, 


1. 


x+a=0 
=—2 
Passage-III 


(a) Dividing both sides by 144, 


e= 14:3. E. 
16 4 


^as DA PN 
. ~~ CZ A28 — 
cy doy A Sete wert ter” & 


SS eR ee 





(B) Since, the parabola lies along the Y-axis, so equation of 
the axis , x — 0. 
| 3*2]23? 
x-0 


(C Comparing x? = - y with the standard equation of 


parabola x= 4ay, 
'. Focus =(0,— 1/16) 


2. (d) Foci (0,+be) = Foci = (0,5) = (D) Equation of the directrix, y= a 


HoTS SUBJECTIVE QUESTIONS : 
Let the equation of the circle be (x-4)? +(y-k? =P ... (i) 


As the points (2, 3) and (-1, 1) lies on it, 
n (2-h +3- =P Sh? +P -4h-6k+ 13=° 


:3. (b) Equations of directrics is, y — 2 = 5y +16=0 
, «e e 


: l. 
ASSERTION & REASON: . 


1. (c) ~. latus rectum =4a= (3)- 6 


2. 


S. 


(a) -. Equation of the directrix, x a - 0 
x-3=0 
(a) ~. Focus- (0,4) 
2 


2 
(c) We have, T obf] 
25 16 


where a? = 25 and b? = 16 

i.e.,a-5andb- 4. 

Clearly, a> b, therefore, the major and minor axes of the 
ellipse are along x and y axes respectively. 

Hence, length of major axis = 2a = 10 


(d a=~2 and b= 3. | 
Clearly, a < b, so the major and minor axes of the given 
ellipse are along Y and X-axis respectively. 


Length of the major axis = 2b = 245 
Length ofthe minor axis = 2a = 242. 


The coordinates of the vertices are (0,43) and 
(0,-43) 


l 


e = -F 


J3 


(d (-CD?-*(y-1?-(2? 
radius = 2 
(a) Dividing both sides by 18, 


MULTIPLE MATCHING QUESTIONS: 


L 


(A) 291;(B)1t,u;(C) p; (D) qs 


(A) 432 -- y. 
EM 
x? "a 
Vertex = (0, 0) 


; " -.. (ii) 
^A Centre (h, k) liesonx-3y-11 20 = 4 -3k- 1170 ... (iii) 
Subtracting (ii) from (i) 6h +4k-11=0 ... (iv) 
Multiply eqn (iii) by 6, 6h — 18k—66 —0 ... (v) 
Subtracting (v) from (iv), 22k+55= 0 
o E 
22 2 


from (iii) h=3k+11 unl 
Put the value of h and k in (2 — h + (3- K}? = P2 


2 2 
(2-3) 6) =r? 
| 2 2 


x Pio Le SS 


4 4 4 2 
s TY of 5 gs 
Equation of the circle (73) [+5] 4 


= 3 y tye 4 SS oo 
4 4 2 


=> x+y?-7x45y-14=0. 

Clearly, the path traced by the man is an ellipse having its 

focii at two flag posts. Let the equation of the ellipse be 
x y? 
Mt 
a^ b 

It is given that the sum of the distances of the man from the 


two flag posts is 10 metres. 


This means that the sum of the focal distances ofa point on 
the ellipse is 10 m. 

=>a=5 

It is also given that the distance between the flag posts is 
8 metres. 

-—ae-4. 

Now, b? =a? (1-8) > b -3 


= |, where b? =a? (1 — e?) 


2 2 
Hence, the equation of the path is = + =| 
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> 
E 











DERIVATIVES AND 
DIFFERENTIABILITY 






= tvi teeth cin aa to satellite radio io owing? what ate a the 


pe bk: We icm nF 


noe large number c of phys concepts such as veloci city a atan instant acceleration at tani instant, curvature of a 
Ses AR l : 









a Mc * e ^ ` 7 ^X - Aw t 2 ` MUS j 
? o> A: 94 = * E ry Qu Foe eee A YA AERA V ^ E e em > Š 
e s CRM == NS is 3 - LS $c a = s qx Ve, Ho CRAPS it. x 
A e -E- k iae AEN nd ce we ^3 € À, 3 f». atm x EN ^L. 3 3 3 
EeI- we Me = AA d: Le * 7 m — - r= 2 P EN 
Pe Cs ES sa e oe 7 E E E aS, e = Ema r A x > > =) e d $ 
ee : AW - 
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l Mathematics | l 


` at "ca ue e 





DERIVATIVE OF A FUNCTION : 
iuridice madii 






-——s - 





IN 


» 


— —— e f^ SSeS SS Sees eee eee 





* 
— 


x + Ay X 


Let v =f (x) be a continuous curve. Consider a point M (x, v ) on the curve. Also suppose that MT is the tangent at point M to the curve. 


Average rate of change of y with respect to x when x changes from x to x + Ax and correspondingly v changes from y to (y + Ay) = 


y^ 
Now y=f(x) | 


y+ Ay=f(x + Ax) 
=> — (v*A»-v-f(x* Ax) -f/(x) 
=> — Ay-f(x*tAx)-f(x) 
Hence, average rate of change in y with respect to x 
AY ar fct Ax)- f(x) 
Ax Ax 
clearly (x * Ax, y * Ay) will be a point on the curve. Let it be N. 
Avy f(x*Ax)- f(x) 


Then wee ee Slope of the chord MN 


When Ax — 0, then limiting value of average rate of change in v with respect to x bec 

: : i-e : : $ omes instanta 
respect to x at point M (x, y). Point N coincides with point M, chord MN coincides w ith the tangent Mr aoe 
Hence Instantaneous rate of change of y with respect to x. 


_ Ay ge f(xt+Ar)— f(x) 
= 1 —" llli —————c—- 5 
jim. x or ut rs slope of the tangent MT. 
A dy f(x* Ax)- f (x) 
fe m. — SE , 
l is represented by vm and Am. As I$ represented by /'(v) 
Now, e = lim ar , 
dx Ax—0 Ax wees (1) 
. S(x+ Ax) - f(x) 
a fin CX 
f'(x) iab A veer (ii) 


dy e 
ie (Formula (i)) is called derivative of y with respect to x. 


f" (x) (Formula (ii)) is called derivative of f (x) with respect to x. 
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Formula (i) and (ii) are same and are called derivative by first principle or by Ab-into method or delta method. 
Thus = or f(x) is: 


(a) Derivative of y or f(x) with respect to x at point (x, y) 

(b)  Instantaneous rate of change of y or f (x) with respect to x. 

(c) Slope of the tangent at point (x, y) to the curve y = f (x) or simply slope of the curve at (x, y) 
Some times at the place of Ax, h is also used in formula (ii),. then 


| h 
f®)= lim 4618 9 where h is a very small +ve quantity. 
> 


Derivative at x = a is given by 
. S(ath)s f(a) 
mlimlÉ---—-—- 
O) h0 h 


Derivative ofa function ofa variable is simply the rate of change of the function with respect to the variable. 


The derivative makes possible to study the character of change ofa function. Derivative of some function f(x) is positive means when 
the value ofx increases then the value of f(x) also increases and vice-versa. Derivative is sve means when the value of x increases then 
the value of f(x) decreases and vice-versa. Greater the absolute value of the derivative means more abruptly the value of f(x) varies as 
x varies. Derivative is 0 (zero) means the value of f(x) remains constant when x varies. 


The derivative is — applied in Geometry, Physics, Mechanics, Chemistry, Biology, Commerce and many other fields. 


DERIVATIVE OF SOME STANDARD FUNCTIONS : 








d n 
(a) (x ) j gz! h (b) d(constant) ü 
dx dx 
d(kx) _ ! | (dx d^ 
(c) -n k, where k is a constant. . (d) dei 341 
l l 
: s) 
a(+) l (f) x? = 2 
ud NP dx x 





_ 3 d(sin x) _ 
(g) "NAE xi () dx 
d(cosx) — . ! d(tanx) _ » 
(i) dx vite Pe sın x (j) dx sec” X 
d(sec x 
(o d(cot x) = $ cosec? x (I) Sex) — sec x. tan x 
dx dx 
d 
(m) re, = $ cosec x. cot x 
dx 
d(k.f (x)) - 
(n) e = k.f'(x), where k is a constant and f (x) is the derivative of f (x) with respect to x. 





dx dx dx dx dx dx 





(o) dj f(x) + g(x) : d(fQO) | d(gG)) (p) d[f(x) s g(x)] | d(f(x)) | d(g(x)) 
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PRODUCT RULE OF DERIVATIVE : 











d[fo)s)] |... O, dist 
() ae a 
; d d 
o iets. etr 2L 021 alze MO), pe, r Ale] 3) | eg 2091 a) 
QUOTIENT RULE OF DERIVATIVE : 
f(x) 
á Fok s (f(a) f().—7— aise) 
" [eco] 
DIFFERENTIABILITY : 


In day to day life we come across many examples where one variable depends on the other variable. For example, the price of certain 
commodity depends on its supply; weight of a human being depends on its height etc. In mathematics, we study how the value of a 
function varies with the values of the variable on which it depends. The limit, which measures the rate of change of one variable with 
other is know as derivative; and; it is one of the most important ideas in calculus. The concept of derivative is said to have been 
introduced by GW. Leibnitz but it was first published by Sir Issac Newton. Therefore, Newton is considered as the father of calculus. 
Later on the calculus was presented in present modified form by Cauchy. 


Derivative of a function f(x) with respect to x at any point x =a is denoted by /(a) and is defined as 


oan J (at h)- f(a) 
Prae um h 


; provided that the limit exists finitely. Here *h’ is a very small +ve quantity . 


A function is said to be differentiable at a point x =a if it has a derivative at that point. 
Similarly, the left hand derivative of a function f(x) at a point x = a is denoted by L/'(a) and is defined as 


Hence, the function f (x) is differentiable at x = a if and only if l.p a c — - lim. JQ)- f(a) (x)= f(a) 
T Xa x-a 


im LOAD im LED LO 
x-a h-0 -h 
symbolically denoted s € or f'(a ). 


If the left hand limit , exist finitely, it is called Left Hand Derivative (LHD) at x = a and 


i)» im ZED- f) 


i 4 dm L(x) f(a) f(a*th)-f(a) .. ius 
If the right hand limit, Em TM e c , exists finitely, it is called Right Hand Derivative (RHD) at x =a and 


symbolically denoted by R/'(a) or f'(a*). 


ie. 


Le 


Rf'(a) = lim f (a * h) - f(a) 
h-0 h 


The function f(x) is differentiable at x =a if both the right hand derivative, R/(a) and the left hand derivative, L/"(a) exist finitely and 


are equal, that is, A/"(a) = Lf'(a) 
J (x) is not differentiable if 
i either of the Rf'(a) or Lf’(a) , do not exist; or 


ii. both Rf'(a) and L/f'(a) exist but are not equal 
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Show that a function defined as f (x) =x? +2x+7 is differentiable at x —3 and find f =3. 





Since f (x) 2x? - 2x * 7, 


AO) - fim 88 0- fO 


slim (3+h)* + 28 h) -7- (3?  2(3) - 7] 
h-0 h 


s 
uibs 9+h* +6h+6+2h+7-9-6-7} = lim (h+8) =8 
h-0 h ee 


Similarly, Lf’(3) = M M 


Ww wh 2-84 7 Gesn 


a oa, —h \ 

. 9+h? -6h+6-2h+7-9-6-7} ` ! \ 
UE el ALTE aS AME acs LAE AS RT 

h-0 -h 


= lim (8-4) 28 : 
h-0 


Since Rf’(3) = Lf’(3) , f(x) is differentiable at x = 3. Further, since Rf’(3) = Lf’(3) - 8, the value off" (3) = 8. 





e Jif x21 
Sol. The given function may be writtenas, f(x)=)}~-x ,ifx«l 
pn LOW ~FO) t, 069-7-0-D, i b, 
 RHD.atx-] =li h i. Fest! sa h90 h 


. fü-h)-f(l ;. [= n -(0-- D) "M 
L.H.D., atx-1 E s be m = lim - -h edic t: 


R.H.D. #L.H.D. = fisnot differentiable at x ^ 1. 
DIFFERENTIABILITY IN AN INTERVAL : 


A function f (x) is said to be differentiable in an interval (a, b) if f (x) is differentiable at every point of this interval (a, b). 


A function f ( v) is said to be differentiable in a closed interval [a, b), if f (x) is differentiable in (a, b), in addition f (x) is differentiable at 
x =a from right and differentiablie at x = h from left. 
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n 


: 494 muc a 

SOME FACTS ABOUT DIFFERENTIABILITY: 

A constant function is everywhere differentiable. 

A polynomial function is everywhere differentiable. 

Trigonometric are differentiable in their respective domains. 

The sum, difference, product and quotient of two differentiable functions are respectively differentiable. 

If f'and g are two differentiable functions, then their composite function gof is also differentiable at every point in its domain. 


Every differentiable function is continuous, however, the converse is not true, that is, every continuous function need not be 
differentiable. 





9 tw d$ wp m 


GEOMETRICAL INTERPRETATION OF DIFFERENTIABILITY 
——À — 


Suppose y =f (x) is a curve as shown in the figure and P be a point on the curve. The co-ordinates of P are (a, f (a)). 


Let Q (a * h, f(a + h)) bea point on the curve on the right hand side of P and R(a — h, f (a — h)) be a point on the curve on the left 
hand side of P . 






AR Q (a * h, fla +h)) 


(a — h, f(a — h)) bo M ausis 
Rc 








SQ _ f(a*h)- f(a) 
SP h 


—h)- 
and, slope of the chord PR = I = ixi 


When the point Q tends to P, then the chord PQ becomes a tangent at P. When A — 0, the point 
and the point A tends to P from the left hand side. 


` Slope of the chord PQ = PQ = 


Q tends to P from the right hand side 
Hence, a (slope of chord PQ) = am (slope of chord PR). 


iios iiO iE fü» — — PERS l eise 
h-0 h h-0 -h 


However, as per the definition, if f(x) is differentiable at x =a, then 
lim f(a-* h) - f (a) - lim f (a - h) - f (a) 
h-0 h h-0 -h 
= Slope of the tangent at P, which is limiting position of the chords drawn on the left side of P is the same as the slope of the 
tangent at P. 


Hence f (x) is differentiable at the point P, if and only if there exists a unique tangent at P. 
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1. Showthatf() = — — — Eo mm z umm xm queue cU ERES 
Sol. We have, 
(LHD atx=0) = lim L-O 
307 x-0 
.  f(0—A)- f(0) 
LHD atx=0) = lim ——————— 
= i atx=0) ine 
—h| -|0 —h . — f(0 
= (LHD atx=0) = lim ILI i, l = tim lim (-1) 2-1 and, (RHD atx=0) = lim L2-LO) 
h—0  —h  h30 —h h-hh h0 x30 x-0 


h h|- 
— (RHDatx- 0) = lim 02/0) £0) = tim N = tien * eim 1=1 
h0 h»0 A h»30h ^0 
(LHD at x — 0) * (RHD atx=0) 
So, f(x)is not differentiable at x ^ 0. 


2 

ait ate ian a : e 
m ji ELE Suy 
$ e a - " . " ed ` 
i 


arm 





2 RA es aierentibleatx= find TE Seer d w- - ay (x) 


LA 
[xcd vi x mg o Lua 
` p AP a; 
zo TATE VUE 


P ada i 77 TU ANTE 
, re ‘Peet, - v2 e dE aem LN 


x RUN STE MAU 
ET X 4 ; lt 4T ds X4 E dup ere "ua OE 
e — Pot “i Td tn MAU ete D DY MO m NS et J | 


F NS ee 


we ne Bs ee, AS 


Sol. Since f(x) is differentiable at x =a. Therefore, 
ny J E (a) 


exists finitely. 
= AX 


Let lim f(x) - f(a) 


xa Aa 


Now, lim x’ f(a) - a? f (x) 
xa Xx—a 


SSU) vee ; ~(i) 


= lim (x * a) f (a) - a? - lim Q0) - f (a) 
xa ; xa x—a 
- 2a f (a) - a? f'(a) [Using (i)] 
a | Discuss the differentiability of f(x) x |x | atx = 0. VAR SI at a eae Gl CR 
Sol. We have, m 


x^.x20 


? 
-x^,.x«0 


f(x) = xx» 
Now, 


(LHD atx=0) = jin / C0 - /(0) 


x0 x-0 


> (LHDatx-0) = lim(-x) -0 and, (RHDatx=0) = lim HILL 


-0' -0 
=> (RHDatx= x0) — lim x =0 


x—0 
(LHD atx=0)=(RHD at x 0) 
So, f(x) is differentiable at x ^ 0. 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


77.577777 perjvativas and Differentia 
SCAM INI cas aae Gy Derivat AÁ as an nd eb A d rl it 


€ rs PRC fer) turk A ARA HCM CUM v ALI nou AA Me PA ri EET T "mA 
Aet For the function given byf- -x- - 6x -- B, prove that. 46-370) =f 8). | 
Vai. - MD uos eli i aa bitty La a AA f EAI TE ais Ba aa 





Sol, Cleaih J (x) being a polynomial function, is everywhere differentiable, The deri vative of fat x is given by 
f'(x) = lim JG-* h)- f(x) 
h-0 h 


len? - 6(x-+h) +8} - à? -6x+8] 





> f(x) = lim 


h 
NW 2 
= f'(x) * lim 2hx - 6h h^ 
+0 h 
= f'(x)z2x-6 


f(5) -3f'(2) 2 (2x5-6)-3(2x2-6) 2 46-10 
and, f'(8)22x8-6-10 
Hence, — f'(5)-3/'(2) = f'(8) 


EC ront I Mee PA Wien ae eae TU RAS ii ad oT QU m SICUT TREE 752 1 YET TERES DEI 860107 mmm 


P. Find the derivative of cos x from | principle.) At Ct E ; 








dl à 1S, Piy a EN PUAN L va A AN IN. Po SHB UN VEMM NP ULIS P» £y s e eG, dan d MUS XU A roc EUM ES Pi jt et Se dio. saat ul re med ct oer eee CAN Ss IPL t as ; 
Sol f{x)=cosx 
E- e cos(x + h) - cosx 
By first Principle, f(x) = lim i mt 
. x+(x+h) . xt+h-x ; h\.h 
do SEER). ERAS -2sin(x+2 sind 
l Fi 2 . 2 2 
= lim = lim 
h—0 h h-0 h 
i h sin 
sin— .* 
h S ll as “As h—0 —1 
= lim- sin| x+— =— Sin X h/2 
h0 2 JV h/2 


NCVEATPTARNOS utet cpm anima te m 
SP Find the der NJ Agee itr othe AIR e LAM MGE ORS e FD ae d re wA "v TP [40 NE ak eae tie en eom T e 9 
! xo M. POP MM Wm MD ub p pts COR SS i Sae sa : : - 

erivative of 2tanx —7 sec Sis ire AR ANE AB on di Rite cen iore SE e LT * eae 
? YS P arn D d CETT. th A ^ E s z z va 
3 


ANIM "n Votes Teja f. ( MT IL S we * 
6 sat NUS RCM YE SAN I o PASA ATA LU ELS dr us e qi ue. Edd! YN ND LEG ART Lac eu PUE, ERST DAT gs =x deci ee * art 


d 
Sol  —-secx-secxtanx 


sin(x*h) _ sinx 


- . cos(x*h) cosx 
Tricia tan(x+h)—tanx _j 
dx h—0 h h—0 h 


= lim sinh = im( 24) m 
h0hcosxcos(x-h) ^0 h )cosxcos(x+h) 


l 
. iem = sec? x 


cosxcosx cos x 





ze S (2tanx~7seex) = 2sec? x - 7secxtan x 


= sec x(2sec x — 7 tan x) 
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d 4 HL A 


-—- eo creme 


> 





tik 
7 


Sol. Derivative of f(x) atx =ais given by /'(a)- lim f (ah) f(a) = (a) 


fG)23$s2 a-10,. f (10-1) =(10+h)? -2 | ` 
f(10)- 10? 5 2 
f (0107 A) s f(10) 2 [(10 + h) +2] s (10? s 2) 

=(10 +A)? s 102 - h (20 +h) 


; 700)» jg L00+ = SUO) , AQO*h) _ 
UN 


= im(20 +h)=20 





aa lara a A Pen rie) sin? 
ee f'@)=tim——__—_._--_— : 2 2 


eet al) 








































iy ^ a i ^ Ne FGS c cá TAOS: re anal mcn : - ^ e -o : 
um r "d PU E PNE Sut SUD P TARS Pe 5) (cx net Poy ex NT :9 S eal EI ME IR TUA. MS KR PRESS SL e RAN E eA See, we PS > T ET ROUES Pm "4 
eÀ ` r- ih, ; 31 ~ notar a Ys Le Qe i Zu VR SARA $ ana E E F 
eg mA com se derivative tof (ax AN "dy w E i » By i ds 4^ "AV bs SaL YS Ca me E IA 2 AE WE; = TS e MEE a ce 
$ . ie oe, CEINA NEV LA E OE Babe RUNS. SIGE c. DUE ELN N TO E TD pz AONE A d z par. cv eae e X] 


Sol. PH eair 
To differentiate (cx + d)?, put cx + d=u 
(cx d = 


^ (oed) =— 


du 
= a nlii getad) 
= 2(cx * d)c = 2c(cx +d) 


Also L (v) m uu 
Se) = S ace byex dy [cet fece euet) ena? 


- [a.(cx d) 4 (ax *- b).2c(cx *- d)) 








Sol. Let f(x) = 2*5. Now; CEP 


cx*td 





Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 2 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


È " alee k a i ^ Wy g SMS ORT onm ; p " ; " ee, ef fà ‘ 
| 1398 J QU Derivatives and Differentiabllity = = = | Mathemarics | 


a b 
M. Find the derivative of "T - oF + cos x , where a, b are real constants, 


| a b 
Sol. L X)2—-— X (x f 
Let /(x) Sod FCOSK => f(x) e dx = by? 4 cosy 


I(x) = -4a - (-2)hx™ -sinx = E + < - sin X 
rog 


12, Find the derivative of cosec x cot x, 
Sol  Let/(x) = cosec x cot x 

à; l / 

/ (A) 2 cosec x cot x)4 c < SCC i 
he )* cot x p3 (cos ec x) (i) 
d 
Now, — COS ecx = = cos ecx cot x 
dx 


cos(v¢+/) cosx 








í . cot(x+h)-cotx . sin(x +s T T 
— vot x = fi 5099) - cota = lim mr A) nx = lim- sinh D "IN al 2 
dx h-»0 h h t li h--0 h sin xsin(x +A) i sin? i =~—cosec X 


Putting these values in (i) 
f (x) = cosecx.(—cos ec x) + cot x.(- cosecy cot x) 
fx) = - cos ec? x - cos ec x cot? x 

ia PA d « 4x*$sinx | 

pb e MENO Jx* 7cos x ' 


OO — n 


4x - 5sinx 


Sol Let /(x)= 
3x+7cosx 


« fine (4 5cos x\(3x 4 7 cos x) - (4x * 5sin x)(3 - 7sin x) 
(3x * 7cos x)? 


- l2x+ 28cos x + 15x cos. x * 35cos? x - (12x - 28xsin x4 I5sin x - 35sin? Y) 
———————— M—— M5) 
(3x *£7cosxy 


" 28(cos X xsin vy) + IS(xcos. x sin x) 35 


(3x 7 cos x)? 
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TUTTI): T 
1 THEMATICS | 
| Mathematics 


v- 





x urs 
a 


SE aun 
ra ^ 
A. i oe 
ruo V3 1 x9 Eua 


3 9,  Iffis derivable in the open interval (a, b) and also at the end 
3 points a and b, then ‘f` is said to be derivable in the 





————————————— 0. Derivative of y = 2x? with respect to x is ............... 
DIRECTIONS : Complete the following statements with an "We eg piene eec emaneem 
appropriate word / term to be filled in the blank space(s). uz» ET wue | False: AS ANNA 
Loon ” - -— à Ws oet - o - -—— o VI a - - 
M mas "ees denotes the change in f(x) at point ‘a’ with respect DIRECTIONS : Read the following statements and write your 
' answer as true or false. 
d 
à. YET referred to as ............... off(x)withrespecttox. — 1, ^ The derivative ofa real-valued function f (x) at ‘a’ is defined 
d " d d by, lim f (a h)- f(a) 

3. GO) BO) = (4) 0) TS) is known ' h-0 h 

ioo: rule 2. Derivative of a constant function is always non-zero. 
4. Derivative of xis ............... 3. Derivative of y = cosy with respect to x is siny. 
5. Obtaining the derivative of a function from its basic ^ — The process of finding derivative of a function is called 

definition is known as finding the derivative from ............... differentiation. 


6. A function ‘f’ is said to be differentiable at a point ‘c’ in its : "n ie as ofa iria A Vai the a it ope 
domain [a, b] only if left hand and right hand derivatives are " unction is said to be differentiable in an interval (a, b), i 


fates aid. it is differentiable at every point of (a, b). 
7. f(x) is differentiate at a point ‘P’, of there exists a unique 7 Every constant function is differentiable at each ve R. 
ae at point ‘P’. 8. Every continuous function is always differentiable. 
8. Every polynomial function is ............. ateach xe R. 9.  Ify = 2secxy, then A is 2secx , tany. 
dx 
mr PRI PARI AEE ES POST UE C RR ne n 
COM tcleihe gallaiind2s s tos 
T> Match the Following’: 


i i rane WR Son aE Es Tes 
DIRECTIONS : Each question contains statements given in two columns which have to be matched. Statements (4. B, C, D) 
in column I have to be matched with statements (p, q, r. s) in column II. 

l. Column-l 


Column-ll 
(A) sinx (p) -4x3 
(B) x^^ (Q  -2sinx 
2 
O — () 92 
(D) 3x? (s)  cosx 
() 9x4 
| (u) — COSY 
2. | Column-I Column-ll 
(A) f(x) x? (p) not differentiable at x = 1 
(B) f(x) 2xd -x? e x1 (q)  differentiable at x = | 
"T x in( ji x #0 
(C) i x (r) = not differentiable at x 2 
0 if x 20 
(ihm x-l ifx«2 
(D /(x)= 2x -3, if x22 (s) differentiable at x ^ 0 


(0 differentiable at y 2 
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"m ote T 





t r 
PEN v 7, 


* -- - vere 
REE "om uds c: ^F (v 
/ c 
"E uj c y 
Mt 3 


DIRECTIONS : Give answer in one ee or one sentence. 





ax+b 
px tqxtr 








2. Find the derivative of 


 ———————— ———————————st——nÁ —À—ÁÓMÀÜíÓ— UÉÍÜÍÁ 
]. Find the derivative of 99x at x= 100 3. Find the derivative of E - 2, +cosx 
2  Findthe derivative of x at x = 1 = ow 

3. Find the derivative of 





jax lt getty nnn. +a"-|x+a"forsome fixed 4 Find the derivative of ]+sinx 

real number. 

4. For some constant a and b. Find the derivative of — px +qxt+r 
(ax? +b}. s. Find the derivative o —— 

5. Find the derivative of the following functions from first 

= — principles. | ied LES 
(i) -x` (i) sin(x+1) 6. Find the derivative o iore 

h-—' M —— t a SEEESEEEBEES LS À -oÀze!i1iLt'———————— 

DIRECTIONS : Find the derivative of the following functions (it secx-1 





is to be understood that a, b, c, d, p, q, rand s are fixed non-zero - Find the derivative of secx 4*1 
constants and m and n are integers) 


















> se a+bsinx 
6. (x*a) | 8. Find the derivative of MCN HER 
1+ H 9. Find the derivative of (x + sec x)(x — tan x). 
x 
7. l | 10. Find the derivative of 
1- E ; l l+tanx` 
| . xf (2) -2f(x 
8. 4Jx- 2 | 11. Iff(2)=4andf’(2)= 1, then find lim URP l 
9. Find the values of a and b so that the function ; iin "T 
fe [tr wif xsl Og A y ev Questions: 
bx+2 ,if x»1 DIRECTIONS: Give answer in four to five sentences. 
is differentiable at each xe R . 1. Find the derivatives of (x—1)(x — 2) from first principle. 
10. Iff(x)=x*+2x+7, find /'(3). 2. Find the derivative off (x) = ten (ax + b), by first principle. 
11. Find the derivative of (x^ + 1) cosx. 3. Find the derivative of f(x) = Jsinx, by first principle. 
— 4. If fis areal valued function defined by f(x) =x + 4x * 3. 
ióhou then find f (1) and f" (3). 
~ " 5. «Prove that the function f given by f(x) = |x — I}, x e R is not 
DIRECTIONS : Give answer in 2-3 sentences. differentiable at x= 1. 
— E —— ——— —Ennn— ————— 


1. Find the derivative of (— x)! from first principle. 








é SQuestione: E ‘= 2. Derivative of the function f(x) = 7x7? is 
(a) 21x (b -21x7 
DIRECTIONS : This section contains multiple choice questions. ^ 
Each question has 4 choices (a), (b), (c) and (d) out of which (c) 21x (d) -21x* 
ONLY ONE is correct. 
dy n 
. Ify= 3cosy, then — at x=— is 

]. Jf f(x) =x sinx, then "(| is equal to 3.  Ify = Jeosr, then di MY > 's 

(a) 0 (b) | (a) -3 (b) 3 

| 
(c) 1 (d) = (c) 0 (d) -I 


2 
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4. 


10. 


13. 


14. 


.(0 - fa) 


 b)is 











K 


"IN ) (e CIF © area ` res m OTT IYEN +: 3 M m m ; . m r ; nm otio ie 7 —ÁÀ 
d ? ue NN Id ~ tee, 0 e "n p i UN Sat vd VA, sel a ‘hale Anat a i Ma a f£ bw ^ cee dr E LÍ M 
| T hema K X oA ALS Ac pd eo da aia | ives and Differentiability Gehan ! 
g LLE TS a. A». mA VALE ET 4 € d y > whee oe *h rj ^ 
Sx lta a 2.2 e $t DEEN AT eae dots a rt im b wc tll er rl Ande "y. PEDE D cae Bide cree, P. A 


]y 
If y = 2sinx - 3^ - i 
y = 2sinx — 3x" + 8, then dx 5$ 


(a) 2sinx- 12? (b) 2cosx- 12x3 
(c) 2cosx-- 12° (d) 2sinx+ 12x 
Derivative of the function f (x) = (x - 1) (x - 2) is 


(a) 2x43 (b 3x-2 i 
(c) -3+2 (d) 2x-3 
The set ofthe points where f(x) = x | x | is twice differentiable, 
will be — 
(a) R (b) Ry 

(ce): R*.- (d) R^ 


If f(x) * J1— 41 2 , then atx=0, 


(a) f(x) is differentiable as well as continuous 
(b) /(x) is differentiable but not continuous 

(c) (x) is continuous but not differentiable 

(d) f(x) is neither continuous nor differentiable 
Suppose / (x) is differentiable at x = 1 and 


lim l ran) =5', then f'(l) equals 
h»0h 
(a) 3 (b) 4 
(c) 5 (d) 6 
Let f: R — R bea function defined by f (x)= max (x, x}. The 
‘set of all points where f (x) is NOT differentiable is- 
(ay {-1,1} (b 1(-1,0) 
(c) {0,1} (d {-1,0,1} 
xf (a) - af (x) . 
x-a 


Itis giventhat f'(a) exists, then lim is equal 
x 


a ^ 
to: 


(a) f(a)-a f'(a) (b) f'(a) 


(d) f(a)*a f'a) 
lf f(x) =x [Vx — Ax 1], then: 


(a) f(x) is continuous but not differentiable at x = 0 
(b) f(x) is not differentiable at x — 0 

(c) f(x) is differentiable at x = 0 

(d) none of these 


e% +ax, x<0 


bles 1? nt is differentiable at x =0, then (a, 


jo 
(a) (-3,-1) (b) (-3,1) 

(c) (3,1) | @) (3,-1) | 

The value of the derivative of |x- 1| * | x -3|atx-2is: 


(a 2 (b) | 

(c) 0 (d) -2 

Let f(x * y) * f(x)f(y) Vx,y € R,f(5) 72, f (0) 3, then 
f' (S) equals : 

(a) 4 (b) 1 

(c) 1/2 (d) 6 


a 


» 


y Dati, lak 





DIRECTIONS: This section contains multiple choice questions. 
Each question has 4 choices (a), (b), (c) and (d) out of which ONE 
OR MORE may be correct. 


1. Which of the following given statements is/are not correct? 


d 
(a) di (cosec x) = cosec x.cot x. 


d 
p (sec x) = sec x.tan x. 


(b) 
L (3 cotx)=-3 cose? 

(c) ps (3 cot x) = —3 cosec^x 
d 

(d) pa (2° tan x) = 2 sec?x 

Which of the following given statements is/are correct? 

(a) IfLf'(c)+ Rf (c), then f(x) is not differentiable at x= c 


(b) Ifa function is differentiable at a point, it is necessarily 
continuous at that point. 


(c) If a function is differentiable at each xe R then it is 
said to be every where differentiable. : 
(d) ʻi (cfe) e (x) 


where, c is a constant. 


p 


dy 
= —3/2 — 1 
If y = x ^'^, then ry |S 


(a) i MEI (b) am a 
3 Si 
(c) "E 


Derivative of the function f(x) =x sinv is 
(a) x sinr + cosx 
(b) xcosx+sinx 


(c) vsin{ $x ees (1- =) 
(d) reos{ 5 - 3i JE - :J 


S. A function f: R — RA satisfies Aw) ^ (2a ~ x), Suppose 


f(x) is differentiable at x ^ a then 
(a) /f'(q)-0 ib) Pla dare) 
(c) f(a')=f"(a-)=0 — (4) None of these 


6. Given/(x) = max (165, 2, 1, - v] then 


(a) /(x) is continuous Vx eveept v t 1 
(b) /f(x)is differentiable Vy exeept — x | 
(c) /(x) is continuous Vx e R 

(d) /f(x)is differentiable Vre X 
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DIRECTIONS : Study the given paragraph(s) and answer the 
following questions. 





,forx sl 


forx»1 


2 
fel +3x+a 
bx+2 


is everywhere differentiable. | 


]. Value of constant ‘a’ is 

(a) 3 (b) .1/3 

(c) 5 (d) None of these 
2. Value of constant ‘b’ is 

(a) 5 (b) 3 

(c) 1/5 (d) None of these 
3. f=? 

(a) 3 (b) 5 


© None of these 





DIRECTIONS : Each of these questions contains an Assertion 

followed by reason. Read them carefully and answer the question 
on the basis of following options. You have to select the one that 
best describes the two statements. 





(a) Ifboth Assertion and Reason are correct and Reason is the 
correct explanation of Assertion. 

(b) Ifboth Assertion and Reason are correct, but Reason is not 
the correct explanation of Assertion. 

(c) IfAssertion is correct but Reason is incorrect. 

(d) IfAssertion is incorrect but Reason is correct. 

x" A n 
1.  Assertion : Derivative of for some constant n is 


n-i n 


(n-1)x" --nax™ +a 


(x-a) 


d(u)_uv-u’ 
Reason: z ^ 2 





where u and v are two distinct functions. 
2. Assertion : Derivative of 3 cotx + 5 cosec x is 
— cosec x (3 cosec x + 5 cot x) 


Reason: f(a) = lim Len Aa 


3. Assertion : Derivative of ( px+q) E +5 | is ps+ a 
ri 


x? 


Reason : 2 (uy) — u'y- uv 
dx 


where u and v are two distinct functions. 


d Dit VL rADtIS eeu DIE 
iF Beg dh, entiabilit] ae fs Sock $085. Me US 

















FAUT [Mart 
4. Assertion : Let f(x) =x? * 7x + 4 be: a GERI function, 
then f’(2)=11. 


Reason : A polynomial function is differentiable everywhere. 


| x? ,forx Sc 
ion: f(x 
5. Assertion: f(x)— E an pegsi 
If f (x) is differentiable at x = c, then a = 2c and b = -c. 


Reason : A continuous function is differentiable everywhere. 


T^. 





——— I IP Ra ES 
DIRECTIONS : Following question has four statements (A, B, C 
and D) given in Column I and four statements (p, q, r and s) in 
Column II. Any given statement in Column I can have correct 
matching with one or more statement(s) given in Column Il. 


Match the entries in column I with entries in column II. 





Column-I Columr-Il 
cos a 
(9 f'9-23-2 ©) 2. 
f'(x) atx 210-7? 
(B) fe) =cos{ x-F (q) 20 
f'e)-? 
in(x +a) (l+ tan? x) 
(©) f(x)z e liia Padi aes ae 
cos x sec a 
f(x) =? 
(D) f(x)m (-xy'! (s) -sin{ x 5| 
f'@=? | 
(t) m 





DIRECTIONS : Answer the following questions. 
|. Find the derivative of f(x) = 2d + 3x — 5 at x = -1. Also, 
prove that f" (0) + 3/(-1) 0. 
2. Differentiate the following functions with respect to x from 
+3 





f ae 

first principles : 3x42 

.  Differentiate the following functions w.r.t. x : 
sin x cos x 


Ua 


sin x -cosx 
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y? ^. St Tae aN LORY Te eT v mma mw fare 
UT Wy h " DAL. wu v 
M m. . i Nes x And ede) lg Y , ot iut we 5 


Maexherl o alii Bo mu: 





- , "o PME NT Jn ANA ^1 
yA uw ren Aa Y de Dru y dy vi 1 4 
Vas NR e NE I AVIS V Ae a t QUA R sr A, De. S i ea) i 





eii. 3 5 ; f^ 
(Brief Exp lanations 5) 
d Selected Questions: 5 


M 














Pe REE RS Shee pt. zo oe 2 E ad 2 2 
Ge Exe rcise- I TA 4. — f(x) =(ax* +b) s a^x' + 2abx* +b 
ut. Now, L (xt) eae and 4 (x2) 22x, 2 (5?) <0 
lL f(a) 2. derivative dx ex er 
3. Product 4. nx™! ^ f(x) a^ Ax! 4 2üb.2x +0  4a?x3 + 4abx 
5. first principle 6. equal 5. (i) f'(92-1 
7. tangent 8. Differentiable (ii) /’(x)= cos (x -* 1) 
9. [a,b] 10. 10x4 d 
! | 6. LM ae nx"! 
TRUE / FALSE : Un te dx 
LLE PE oaa =1+0= 
d dx i. * f 
Pa z ! | 
MATCH THE FOLLOWING: n aa. 
i 7. Let f(x) = —* = —— 
. (A)5s,(B)p,(c) q,(D) Or p! x-l 
24. (A)>q,(B)—>p,(c)—>s,(D)—>r x 
o om 1.(x-1) - (x * D.1 - 
l. Derivative of f(x) at x = 100 is s IU Ge S } * : 2 
(x-1) (x-1) 
i 100+4)- f (100 
lim = COD LOO”) 8. Let St (x) =x - 42 = Ax? 4. 2 
Now, f(x) =99 x a rosa) +0=2x"? 
f(100 + 4)» 99 (100 +h) 
f(100) 7 99 x 100 ! FO) mS 
f(100 +h) —/(100) = 99 (100 4-4) 99 x 100 Vx 
=99[100+A— 100]=99 xh 9. a=3,b=5 
Hint : Use (LHD atx =1)=(RHD atx= 1) 
. 99h i ; 
f (100) = lim — = 99 and lim f(x)=lim f(x)= lim f(x) 
h-0 h x1 x»I* À 
2. Derivative f(x) =xatx=1 10. We know that a polynomial function is everywhere 
Nichts differentiable. Therefore, f (x) is differentiable atx- 3. 
; . f(l*h)-f(x) n~ (0145-1 . h 
1) = lim ——————-- = jim m = as _ 
hag h h0 h vm ; e J'e- lim £61 DSO) AS, 


3. Letf(x)=x" +ax"7! + g2et-24 +a”-'x+a"” 
(O19! «20:«4)7] - (9-67) 
£T ee cl ene 





d n n-i d n- n- | (3)= li 
—9" = nx S ! 2 (n-l)x ! etc and => 6 ich h 
2 
d NET 8Sh-h" —,. 
s [ego] = ag Q0, Za’ =0 "nen m "Te 
11. Let/(x)- (2 l) cosx, 
f(x) = nx"! e (n - lax? 4 (n-2)a? x? +... +a"! ^ f(x) = 2xcos x - (x? +1)sin x 
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i EE í NH. “4 x NIRE uU ^ » D rey; tai’) r and DIff, "5" 
SHORT ANSWER QUESTIONS: 
€ 


B 


Let f(x) = C3)! == 
x 
bi Pi 
f (x) = lim A. X = lim x+h x 
h0 h 
aS DOES ts h 


0 h(x-h)x — h0 Ax(x+h 


= lim 
h0 x(x - h 





"3 
x? 
Let Fiji a. 
px’ +qx+r 


rs a(px? +qx+r)—(ax+b)(2px+q) 
(px? tqx4ry 


_ —apx* + 2bpx + bg -ar 
(px? 4 qx ry. 


Let f(x) e -— +cosx 
X Xx 
^o f'(x)2 -4ax ? - (-2)bx ? -sinx = E M m 
EK" g 


COS X 
1+sinx 





Let (x)= 


m . —sin x(1+sin x)—cos x.cos x 
(1+sinx)” 
. -(sinx*])  -l 
(l-sinx) 1+sinx 


px’ *qx*r 


"S Toe ax+b 


pe (2px+ dac qur +qx+r)a 
(ax+b) 


_ apx? + 2bpx + agx + bq) - (apx? +.agx + ar) 
(ax +b)” 


_ apx?  2bpx * bq — ar 
(ax by 


sin X * cos x 


Let f(x) == 
sın x — cosx 


f'o)- (cos x —sin xY(sin x — cos x) — (sin x -- cos x (sin x -- cos x) 


(sin x- cos x)? 


10. 


11. 


-((sin x — cos x) +(sin x- cos x)*] 
(sin x — cos xy 


3 -2 
(sin x- cos x)? 





secx -1 
Let S(x)= sec x +] 
sec x tan x(sec x +1) — sec x tan x(sec x — 1) 
ee ae OO CR 
(sec x +1) 
. 2secxtanx 
(sec x 1) 
Let f(3)- a+bsinx 
c*dcosx 
"^ beosx(c+dcosx)+dsinx(a+bsinx 


(c* d cos xy? 


i bccos x ad sin x + bd(cos? x + sin? x) 
(c- d cos x? 


- bccos x + ad sin x - bd 
(c+d cos xy? 
Let f (x) = (x + sec x)(x — tan x) 


J” (x) = (1+ sec x tan x) (x — tan x) + (x + sec x) 
(1- sec? x) 


= (x + secx) (1— sec? x) + (x — tanx)(1 + secx tanx) 


x 
1+tan x 





Let f(x) = 


z. f'(x) .Xü*tanx)-x(sec'x) _ 1+ tanx—xsec? x 
(1+ tan x)? (l+ tan x)? 
We have, 


x32 x-2 


xf (2) -2/(2) * 2f(2) - 2 f(x) 
x-2 


lim 
x2 


= lim & BID f(x) fQ) 


—2lim 


x2 x-2 x2 ea? 
- JOSO [v F@)= im 9-79] 
vilia uim [e /(2) * 4and/*(2)* 1] 
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4 We have 
f(x)=x?+4x+3 


|. Let f()-(x-U(x-2) nm - fu) 





f= lim SMELL | | 4 SM = im 
P po i ED D on = j'üjx Qd enm n 
- fü jg (&-0*9(6-214-6-06-2 _, f lim h+6=6 
= jo mW BIH Ae DO eer am ro- tim LEHA A 
= f= sag RR ` rei eritis dn 


— lim((x-D)-(x-2)) -h  2x-3 , . 
a dba dag —, fÀ'O)- lim h+10 


* ; +h)- s 
2 Wehave f'(x) = lim L2*9-S) > f'G)-10 
h0 "Uh 
= lim Lance +A) * b) — tan(ax +b) 5. The given function may be written as , 
h-0 h 
P b-si b La x-]l ,ifx2l 
= lim sin(ax + ah + b) cos(ax + b) — sin(ax + b)cos(ax + ah +b) f(x)=}]- x "ial 
h0 hcos(ax * b)cos(ax + ah +b) f 
| sus f£ ü*- f 0 
a R.H.D. atx= 1- lim h 


= lim ————————————- 
h—0 cos(ax +b) cos(ax-t ah +b) tim Gt H-N-G-) | A 





h Farc h = lim ri = l 
Ím 22 “lash => 0, ah — 0] " dis 
ah»0 ah . f(ü-h)-f() 
: L.H.D.atx=1= lim + 
= ——* __ = asec” (ax +b) -h 
cos? (ax +b) | ja dois d= D M M 
3. By definition, ' "i h0 —h 
f'a)- im Zt ue f(z) R.H.D. #L.H.D. = fis not differentiable at x= 1. 
xX t iat AEA t 





h0 


= dini — eas 
h MULTIPLE CHOICE QUESTIONS: 


_, Weine) - vsin x) + +(.Jsin(x +h) + sin x) 1. (b) Asf(x) =x cosx + sinx 








n 
E h( sin(x +h) * sin x) So, "6 pielenI2 
2. (b) 
2x+h\. h 
2cos| ——— |sin— fQ)27(-3y7-1« 21x74, 
"od WC d 
7 2-5 (Vein +A) + Vsin x) 3. (a) “= ~3sin x 
6 
COS x cosx vsinx 1 cos m 
= ee = eX M z—.—— in x dy n 
2Vsinx 2Vsinx sinx 2 sinx dx\xe® 7 ~38in= = -3 
l : : 
= 70t xvsin x 4. (b) 
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| "506 "Xue Met 


5. (d) Applying product rule, 


Derivatives and Differentiability — | Mathematics | 
Now, check for differentiability at x — 0 
(0- 4)- /(0) 
, d d Jcsas 1 i J0) 
Sx) = a7 D04-(x-2)*0-72--(x-1) LHD. Lf'(0)= lim 757 70. 
Replacing ‘x’ by (0— h) and ‘a’ by 0 


=x-1+x-2=2x-3 


6. (b) S(x)= š h0 1 
=", x<0 _. f(0 A) - f(0) 
= f'(x) 7 2x, when x > 0 and f(x) =—2x, when x <0. R.H.D., A/ (0) = MD 0c-h-0 
Also f'(0-- 0) - 0, /'(0—0) 2 0 2 f'(0)— 0 ^ Replacing x by 0 +h. 
2x , x>0 | eiie, See 
, PE MK — 
sf09210 , x=0 Te A 
-2x , x<0 Since Lf (0) = Rf" (0) 
. The function is differentiable at x = 0 
" 2 , x»0 12. (b) 
=> f (x)= Hi" i 13. (c) Given: f(x) 2|x- 1| |x-3| 
—— ! At x=2,|x- Iļ=x-1 
Also f”(0+0)=2, (0-0) 2 —2 => f” (0) does not exist. and |x-3| = -x 3 = f(x) =x -1-x*3-2 
Hence f(x) is twice differentiable in Ro which is a constant function — /' (2) =0 


14. (d) 





f (oe h)- f1) 


MORE THAN ONE CORRECT: . 





8 © fD = lim 








n ; 
As function is differentiable, so it is continuous as it 1. — (a.d) 2. . (a, b, c, d) 
e fü) 3. d dy -3 (372231, -3 -5/2 _ -3X3 (3/2).4 
is given that Jim 4 h = 5 and hence f (1) ^ 0. yd) dx 2 = 2 * ^ 3x2 - 
. foh) NH UU T 
(1) = lim ——— = m " 
Hence f (1) ME. A 5 6 
9. (d) f(x) = max. (x, x] ^ (e) 
, d e à dx 
" T (x) = x — (s *sinx— 
x; x«-l f (x) 4, Gin x) sin 
E -1xs0 7 XCOSX * sinx 
— dx; O<x<l E n 
= xsin| ——- x |4cos| —-x 
x; x2] z | | 2 | 
5. (a), (c) 6. (b, c) 
oe 
z. = 
Payer n. SSO a 0 4 d) 3 (5 
3x2; x21 
d(u) u'v-uy' 
Clearly fis not differentiable at — 1, 0 and 1. 1. (a) ^ :) sw 
10. (a) 
M. (c) Afunction/(x) is said — at x 7 a if it's , d (x -an): Fag - a^) |(x- a) - (x" -a (x-a) 
derivative f'(a)= lim 297790) exists and left hand d x-a | (x-a)? 
xiu B toed * | 
— is equal to right hand derivative. : nx" (x — a) - (x^ -a" ).] i nx" -nx"a- x" pa" 
Given: f(x) = Vx - Ax 1] (x-a) (x-a)? 
Since, given function is algebraic and every algebraic : xal 
function is continuous. _ O7 DX - nax" +a" 
”. f (x) is continuous at x = 0, (x-a)? 
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2 N Lm x)= lim 
» G. on, dx ^ — ^0 


cot(x *- A) - cot x 


cos(x +h) | cosx 
aiia sin(x +h) 
h—0 h 





sinx 


E l 
= lim-| — ——— 
h0 V A) sinx.sin(x+h) 


l . Sinh 
— — — lim — 
sinxsinx^—0 h 


=1 =~ cosec?x 


d 
Also, ps (cos ecx) = — cos ecx cot x 


d 
z Ocot x+ 5cos ecx) — 3cosec?x — Scosec x cot x 


— — cosec x (3cosec x + 5 cot x) 


3. (d) Let fe) qe (es] 
x 
We have, (uv) = u'v+uv' | 
d r dír 
re [oco [sse (^s 
y esjeeea (t =) 
x y og x? 
4. (a) We know that a polynomial function is everywhere 
differentiable. Therefore, f (x) is everywhere differentiable. 
The derivative of f at x is given by, 
f'G)- tim LEM - f) 
[oce 5 76: 8) e4] - +7x+4} 
=> (x)= ooo 


h 


= f'2)-2x247-11 


S. (c) 


It is given that f(x) is differentiable at x = c and every 
differentiable function is continuous. So, f(x) is 
continuous at x = c. 


lim f(x)= lim f(x) = fc) 
xc xc 


TT lim x? = lim(ax 5) » c? 
Xc 


[Using def. of f (x)) 
= a- -actb (i) 


I Ae ae Ss aS tf we ' Aut 
~ r é 


“507 





M Pe Soe ee eee 
Now, otn differentiable at x = c. 
= (LHDatx-7c)- (RHDatx-c) 


m f 07/0) ji, L-O 


xc xXx-—C xc x—c 


ž (ax+b)—c? 


`" i 


[Using def. of f (x)] 
...(ii) 


2 x*ept 
— lim = lim 
xx X-C xc 





lim (x * c) - lima 
= Xc X-6 


From (i) and (ii), we get 
C=2-+b => b=-c 
Hence, a = 2c and b = —c?. 


MULTIPLE MATCHING QUESTIONS = 
1. (A)—q; (B)-s,u; (c)pr (D)>t 
(A) f'G)-72x 

f'(10)22(10)220 





(B) f= sin(x- 


. n SITE 
sin| t+x—— |-sin| —+x 


COS X cos(x - a) t sin x: sin(x - a) 
ceci edlen a aM di A 


© f= 





cos? x 
cos(x--a—x) cosa 2 
= M — = 3 -—-Sec v:cosad 
cos* x cos” X 
2 
— (I tan* x) 
seca 


(D /f'()e-(CDxt'-!s 142 


HOTS SUBJECTIVE (QUESTIONS = : | 


|.  Letus first find the derivatives of f(x) atx =0 and x=-1 
We have, 


f'(0) = lim J'( * h) - FO) 
h0 h 
did f'(0) = lim f(h)- fO) 
h0 h 
(2h? 3A -5)- xor +3x(0)- s} 


h 
0) = lim (2h+3) =2x0+3=3 
- SOs lim (2h )=2x0+ 


=>  f'(0)- lim 
h0 


and, “ON = lim FOULED 


=> f(-»yz lim" = lim (2h-1)=2x0-1=-1 
h—0 h—0 


f'(0)+3f"(-1) =3+3x(-1) =3-3= 
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' ^ " a 

\ " à er " r D ; p " 

- AM N23 45 paf ave 7 02 t a + S T Mias Jeths J ~ Ma 
WB Ne Ale Tk Sgt Ct Sai LT ‘x + Pr (E 'Á 3 

p ei s à E NE. " ^ + Y , i OO t€ 

in, j J a . Fn al dined A Mfg ARS ABP a SN r 
g> zi M af t M 

- a DU 4 in XA DM «P. fens. Ame wee S| + NR rw 4 



















= EUN E: euis svi 6 à intiability E ^ 
2x43. Xx+h)+3 d -5 uu 
t f(x)» . Then, f (x+h) = —————— N LE = lim ——————————— 5 -——s 
2 Le f(x) 3x42 en f( ) 3(x+h)+2 > 4 V 0» hind (3x + 2)0x * 24 3h) (3x+ 2y? 
PU (x)) = lim SEA LO 3. Using quotient rule, we have, 
d ( sin x - cos x 
2(x*h)*t3 2x43 ds TM —— 
d 3(x-h)-2 3x42 i 
> L Q9) = lim 281912 3082 ; | - 
lis i (sin x — cos x) — (sin x + cos x) — (sin x+cosx)— (sin x— cos x) 


a S 


7 (sin x — cos x)’ 


“a =f) 


= lim (2x4+3+ 2h)GBx+2)—(2x+3)Gx+2+3h) -[ (sin x —cos xy? t (sin x *- cos x) | 


h0 h(3x - 23x * 243A) - - ; 
(sin x — cos x) 
d 
= —(fQ) 
e | -2 | sin^x + cos?x ] ED 
T 2x - 3)3x * 2) -2h(3x - 2) - (2x € 3)(3x - 2) -3A(2x 3) > zx - 
= lim £ sin?x +cos*x —2sinxcosx l-sin2x 


h0 h(3x * 2)(3x * 2-- 3h) 
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There are two types of quantities One bype of f quantities can be measured. For example: Denti mass, time, | 


. volume, speed, velocity, displacement acceleration, force etc. Other type of quantities can not be measured, For ee 
Happiness, sorrow etc. Those quantities which can be measured are called physical quantities, ' | 


The physical quantities can be divided into two categories - one Which have only magnitude id other which 
have both magnitude and direction. The quantities which have only magnitude and are not related to any fixed 
directíon are called scalar quantities or scalars. However, Au quenti which have both magnitude and direction. are 

` known as vector quantities or simply vectors: om 
In this chapter, you will study clear dif ference between scalar and vector quantities. Representation s vector | 
quantities, product of à scalar and vector quantity, sum and difference of two vector quantities, 
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T.12 THETA PO PRES Y AV POS Ag 


ENF em ee D mas n TIT o mmo rm rc LPM Set em stmt tomamos 
5 1 0 NOST P je M ds UA, 4 Y "mu c V TN 7 A PARVA 9 ap ES ^ ‘el y * "X ù va d 44 $: ey P - | Mathe matics 1 
un = EN K ‘ ^ 5 du ULIS MAU. ui ue 9. 






SNRs XN REAL) Ded Ld pietre a E ns UP, $7 T. e EMI o 
Consider there are three cars standing at a place A. All three 

cars starts moving simultaneously, each with a velocity of 

50 km. per hour in different directions. After | hour, these three 
cars reach at different places B, C and D as shown in the figure 
given below. Magnitude of the velocity is same for each of the 
three cars. However, the directions in which they are moving D 
are different. In each case the direction ofthe arrow shows the 

direction in which the care is moving. Note that after 1 hour, all 

the cars will be at different places, although initially they were 

at same place and the magnitude of the velocities with which 

they are moving are also same. Why? 





C 
Answer is simple. Since the direction in which the cars are moving is different for each of them. As a consequence they will reach at 
different places; the first car will reach at B, second will reach at C and third will reach at D as shown in the figure. 


Some physical quantities are ratio of two similar physical quantities. To measure the magnitude of such physical quantities, we nezd 
only a number not any unit. 


To measure the magnitude of a physical quantity, we need a number and suitable unit. For example : (a) magnitude of length 


measured as 5m, 10 km, 8 cm etc. Here m, km and cm are unit of length. (b) magnitude of speed are measured as 40 km/hr, 25 m sec. 
Here km/hr and m/sec are unit of speed. * 


hm 


It must be clear now that how the direction plays an important role in case of measurement of some physical quantities. Temperzure. 


length (or height) mass, volume, density are scalar quantities, whereas displacement, velocity, acceleration, force and momentmm are 
vector quantities. 


The following examples clearly illustrate the difference between the vectors and scalars: 


Example 1: Suppose Ram walks 2 Kilometer towards East, then he walks 3 Kilometer towards south and from there he walks 2 
Kilometer towards East. We draw a figure showing the movement of Ram. First he walks 2 Km from 4 to B, then he walks 3 Km from B 
to C and finally he walks 2 Km from C to D. | 


N 


Uu 





E c 2 km D 


Total distance travelled by Ram is sum of AB, BC and CD, i.e. 2 * 3 * 2 =7 Kilometer. However, if we have to find the displacement. We 
have to find the change between the final and initial positions of Ram. Therefore, the displacement would be equal to dD, shown v 
dotted lines in the direction shown by the arrow. To find the distance AD, extend DC and drop perpendicular trom A to DC to form the 
right triangle AED. Now using Pythagoras Theorem, we can find out the value of AD, In triangle 45D. 


AD? = AE? + ED? P4 
= 37 +4? =25 
Hence. AD -5Km. 
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4 - 


We can see that the total distance travelled by Ram is 7 Km., whereas the displacement is 5 Km. in the direction shown by arrow AD. 
Note that distance is a scalar quantity and it has no effect on it whether any direction is chosen, However, direction has to play an 
important role while calculating the displacement. Next example clarify this aspect. 

Example 2: Suppose a person drives a car 10 Km. towards the west direction and returns from there to his initial position. Then the 
total distance travelled by him is 20 Km., whereas the displacement is zero. This is because displacement is a vector quantity and sense 
of direction is important in its expression, whereas the distance is a scalar quantity and only magnitude is required while expressing it. 


GRAPHICAL REPRESENTATION OF VECTORS : 
arik aaa Bliss cioe sisi) icc socio 


Vectors arc represented graphically by arrows. The length of the arrow is proportional to the magnitude of the vector according to 


seme suitable scale choosen. Hence length of the arrow represents the magnitude of the vector and its arrow specifies the direction 
of the vector. 
AN N 





A E Scale : 
] cm = 5 km/hour 


< 
a 


In the above figure arrow AB of length 3cm represent velocity : 15 km/hour from east to north 30°. In the figure, A is called Tail (or initial 
point) and B is called Head (or terminal point). 


SYMBOLIC REPRESENTATION OF VECTORS : 


A vector is denoted using two capital letters and an arrow above it. There is no space between the two letters. The first letter is the tail 
and the second letter is the head of the vector. The arrow above the two letters is from tail to head neither the length of arrow not 
represent the magnitude of the vector nor the arrow specifies the direction of the arrow. The arrow above the two letters only indicates 
that the physical quantity involved a direction. The vector represented graphically is the above topic. Graphical representation of a 


vector is represented symbolically as AB. |AB 








represent the magnitude of the vector AB . Magnitude of a vector also represented 


hy anv single small letter. Let [AB =4 , then vector- AB =a. Hence the vector represented graphically in the above topic can be 


represented by either AB or a. AB and a arc read as vector AB and vector a respectively. Sometimes we denoted the vectors by 
writing them in bold letters as AB or a. 


“EQUALITY OF VECTORS : 
Two vectors à and b are equal if they are of same length and they are parallel to each other pointed in the same direction 
In the following figure, DE and PQ are two equal vectors. Note, that the magnitude and the directions of both the vectors DE and 


— o 


PQ are same. However, the vectors DE and MN arenot same. Note that though the vectors DE and. MN are same in magnitude 


and are parallel to each other, but their directions are opposite to each other. Hence DE and MN are not equal, Vector DE and RS 
are not equal because neither their magnitude nor their directions are same. 


S 
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TYPES OF VECTORS :, 


Like and Unlike vectors: 
Two vectors are said to be like, if they have same direction and unlike if they have opposite directions. For example, in figure given 








in the above topic : Equality of vectors, and DE and PO are like vectors; whereas DE and MN are unlike vectors. 
Collinear vectors: 


Two or more vectors are said to be collinear if their directions are parallel, whether same or opposite, irrespective of their magnitudes, 
Both Like and Unlike vectors are collinear, 


Unit Vector: 

A vector whose magnitude is | or unity is called a unit vector. The unit vector in the direction ofa vector g is denoted by à and is 
read as ‘a cap’. It is clear that |a| 2 1. 

Zero vector or Null vector: 


A vector whose magnitude is zero is called a zero or null vector. In case of a zero or null vector the head and tail coincide. 
Negative of a vector: 


The vector which has the same magnitude as that of the vector g but the direction is opposite, is called the negative of a and is 
denoted by - 4 . . 


GRAPHICAL ADDITION OF TWO VECTORS : 


Suppose we have to add the vector b to vector à. We show the process of addition of two vectors in the below given figure. 


RI 
eri 





To find out +4, first draw a line segment parallel to vector a ofa length equal to that of à and put an arrow mark at one end as in 
ā. Draw a line segment parallel to 5 of length equal that of b and put an arrow mark as in vector b . Now join the tail of new à tothe 
head of new b , as shown by dotted lines in the figure and put an arrow mark at the head of È . This will denote the resultant vector 
a+b. We denote the resultant by 7 . Thus addition of two vectors is again a vector and we write it as 

F=a+b 
GRAPHICAL ADDITION OF MORE THAN TWO VECTORS: 


The same process is followed for addition if more than two vectors are involved. 


a 5 5 d 
b Cc 








a 


First draw à , place the tail of b at the head of à , then carry on the process. We find a polygon as shown in the figure. The resultant 
vector is shown by F , Thus 
F=a4+b+e+d 
PROPERTIES OF ADDITION OF VECTORS : 
() Commutative property : l 
Addition of two vectors remains the same, irrespective of the fact that in which order the vectors are added. 
ie. a*b-b«à 
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(ii) Associative property: 
Addition of three vectors remain the same, irrespective of the fact that in which order the vectors are added. 
ie. à (b«c) - (ae b)«c 
NOTE : Two vectors are called co-initial if their initial points are same. 

GRAPHICAL SUBTRACTION OF VECTORS: 

If à and b are two vectors and we have to subtract 5 from a . We do the subtraction as follows : 


á-b =a+(-5) 


Thus to subtract 5 from à , we add (-b ) to d where (-6 ) denotes the vector b taken in reverse direction. Figureno.__ illustrates 
the subtraction of two vectors. 





MULTIPLICATION OF A VECTOR BY A SCALAR : 
Aarena eea ober ids isis inch 


a—b 
Let à be a vector and k be a scalar. The product of k and à represented b 


: ne 5 AM y kā is a vector whose magnitude is equal to W times the 
magnitude of original vector. Its direction will remain the same, if k > 0. However, the direction will become mim site, if k <0. For 


example, in the figure below (i) shows the vector a (ii) shows the vector 4 à and (iii) shows the vector 42 . 





(i) (ii) . (iii) 
Ifk=0, then Ka is the zero vector and represented by O. 
POSITION VECTOR OF A POINT: 
— ————— MÀ ———Á— — 


If O is the origin and Pis any point in the space, then OP is called the position vector of point P, 
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POINT TO BE REMEMBER : 





If PO isa vector with Pas head and Q as tail of the vector. Suppose P that 


is the position vector of the point P and 4 is the position vector of the point 


Q. Then the vector PQ can be expressed in terms of the position vectors of 
its head and tail as follows : 


PQ = (Position vector of head Q) s (Position vector of tail P) 





= psq 
The formula is applicable, in general, for any vector for which the position vectors of head and tail are known. 


THREE DIMENSIONAL CARTESIAN COORDINATE SYSTEM : » 
a a cs rab dimidius iciatis addi 


Three dimensional cartesian coordinate system consists of an arbitrary point 
O in spaceand three mutually perpendicular lines X'OX, Y'OY, and ZOZ through 
O. The point O is called the origin ofthe coordinate system and the lines X'OX, 
Y OY, ZOZ are called respectively the X-axis, the Y-axis, and the 
Z-axis. The positive directions of the axes are indicated by arrows. The plane 
_ determined by the X-axis and the Y-axis is called the XOY or XY-plane. The other 
| two planes YOZ (or YZ-plane) and XOZ (or XZ-plane) are defined similarly. 
| These three planes are called the coordinate planes. 





| The positive direction of X, Y and Z-axis are such that if we place a screw perpendicular to the XY-plane so that tail ofthe screw lies in 
the XY-plane in between the positive direction of X and Y-axis and rotate the screw from positive direction of X-axis to the positive 
direction of Y-axis, the screw will advance in the positive direction of Z-axis as shown in the given below figure. 


Ay Direction in which 
P | est the screw will advance 


pe | 





UNIT VECTORS IN THE DIRECTION OF AXES (OR RECTANGULAR UNIT VECTORS) : 
If unit vectors in the directions of positive x-axis, y-axis and z-axis are denoted by f, š and R respectively, i.e. |Ñ = |5 - |a =l, 


Hence f, j and Pare mutually perpendicular vectors, in the positive directions of the x-axis, y-axis and z-axis respectively such 
that 
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RECTANGULAR COMPONENT VECTORS OF A VECTOR : 







Let OP be a vector such that the coordinates of the point P are (x, y, z). R 


Since coordinate of P is (x, y, z). Hence, the perpendicular distance of the 
point P(x, y, z) from YZ, ZX and XY-planes are x, y and z respectively. The 


N 


distances x, y and z are called X, Y and Z-components of vector OP . 

In other words, if we draw the perpendicular from point P(x, y, z) to X, Y and 
Z-axis and the perpendicular intersects the X, Y and Z-axis at M, Nand R 
respectively then the length of OM, ON and OR from the origin are x, y and 


z respectively and are called X, Y and Z components of vector OP. 


a 


When we multiply x, y and z-components by unit vector ; (in the positive 


direction of X-axis), j (in the positive direction of Y-axis) and j (in the 


Gee ee) ee  — — 





positive direction of z-axis). We get xi, y and zk respectively and are called - 
X, Y and Z-components vectors of vector OP. X, Y and Z-components | Y 
vectors of any vectors are called rectangular component vectors of that 
vector. If we add three rectangular component vectors of any vector, we get 






that vector. Hence OP = xi + yj+ zk or, position 


vector of point P(x, y, z) OP = xi+ y zk. 





X 


ADDITION AND SUBTRACTION OF VECTORS WHEN VECTORS ARE GIVEN IN RECTANGULAR COMPONENTS 
FORM: | 





Suppose OP and OQ are two vectors which are given in the rectangular components form as follow : 
OP - xí & yj ^ zk 
OQ = xpi + y2) * zk | 
Then, which adding or subtracting the vectors, the corresponding components are added or subtracted. Thus 
OP +00 - (x, +x2)i +(1 +2) J+ (2 +22)k 
OP - 0Q = (x -x)i *(» -y3)j*(a -z)k 


MULTIPLICATION OF A VECTOR BY A SCALAR WHEN THE VECTOR IS GIVEN IN RECTANGULAR COMPONENT 
FORM : 


In case of multiplication of the vector by a scalar, every component is multiplied by the scalar. Therefore, 





OP - cui +o) +ezk 

where c is a constant or a scalar. 
` VECTOR IN THEIR RECTANGULAR COMPONENT FORM, IF COORDINATES OF HEAD AND TAIL ARE GIVEN : 
————————————————————————————————————— 


If R(x,, y, Z,) and S(x, y,,Z,) are two points in space. 
Then position vector of point R. 


OR = xi +yj+zyk 
And position vector of point S, 
OS = xxi + yp jt+zok 


Now RS = (Position vector of head S) - (Position vector of tail R) 
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x (xi + y2j+22k)-(x i + $i a£) = (x -x)i*(» -»)j*(z —2| )k 
Here (x; — x )Î, (y2 — yı) J and (zz — z; )& are called 
X, y and z component vectors respectively of vector RS. 
And (x =x), (Y2 - and (z3 - z; ) are called x, y, z-component of vector RS . 
MAGNITUDE OF A VECTOR GIVEN IN RECTANGULAR COMPONENT FORM : 
If a vector r = ni + nj * nk 


Vd edd 


UNIT VECTOR IN THE DIRECTION OF A VECTOR : 








Then its magnitude, | "| orr = 


gu . . . * * = . a 
If a is vector, then a unit vector in the direction of a is — 
a 


SECTION FORMULA : 
For Internal Division : 


Suppose that P and Q be two points such that their position vectors are P and 9 respectively, and suppose that R be a point w hich 
divides PQ internally in the ratio m : n, then the position vectors of R is given by 








O z Q 

q 
Remark : ifm =n, then R will be mid point of PQ. Sctting m = n in the above formula, we get the formula to tind out the position vector 
of mid point R of PQ. 


This is called mid-point formula. 

For External Division : 

Suppose that P and Q be two points such that their position vectors are p 
and 9 respectively and suppose that be a point which divides PQ externally 
in the ratio m : n i.e. PR: RQ = m : n then the position vector of R is given by 


| mà - np 
o om-n 





OR-r 
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“RRO TE A AA a See Paine ED heh oC tUm Bun ic E Dot 


2 _ Represent t graphically ( (i): a displacement of 40 km, 30° west of south, T] 60 km, m, 40° east of ‘north th (iii): 50k kms southeast. 


Te riva ees P ceci CRB ie ge e EC EH Tu ee. CX ag us bt A ws ouf tates ose odas C ae vhi See Se Eee Ea ee TA REAA DARE Okm south-east. 
Sol. (i) The vector OP represents the required displacement vector. Scale : 


al 1 smaller division = 10 km. 
(ü) | The vector OQ represents the required vector. 


(üi) ^ OR represents the required vector. 





- 


3. In fig. (a square), identify the following vectors: MS 


a 


KON Coinitial — (ice 5 | ; Tes $ | 
. (i) Equal 
. (ii) Collinear but not equal 
b 
č 


Sol. Clearly, 
(i) ^ a,d are co-initial vectors 


(ii) d and b are equal vectors 


(üi) ^ a and c are collinear but not equal vectors. 
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Sol. Le edO Genoi al of iieii of AB. Then, AP=PQ= me wm 
Since P divides AB in the ratio À : 2A. i.e. 1 : 2. 


l-bb«2:a. b«2à 














.. Position vector of P = - 
1+2 3 
b+2ā do 
-. Position vector of Q = 3 gp 46 € 2c in E. ua 





Sol. The position vector of the point (12, n) is 127 + nj 


no lJa212i4nj 
la| = 5122 +n? 
Now, |a|-13 


=> 13=V12? +n? —169-1444 05? >n? =25 = n-t5 





Sol. ` We have, 
3&=2ĵ 


5 3{(x+4y)a+(2x+y+1)d} E 2{(—2x+ »2)a € (2x-3y -1)5] 
=> (3x+12y+4x-2y-—4)ā+(6x+3y+3-4x+6y+2)b =0 


=>  (7x410y-4)à-(2x -9y- 5)b =0 
=> 7x*10y-4-0and2x*9y4-5-0 
Solving the above equations, 

=> x-2,y--l. 
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DIRECTIONS : Complete the following statements with an 
appropriate word / term to be filled in the blank space(s). 


1. Quantities having only magnitude, but no fixed direction 
are known as | 

2. Vectors quantities have magnitude and direction. 

3. Displacement, velocity, acceleration etc. are examples of 

quantities. | 

4. Measure of length of a vector a , denoted by |a| is known 
as of the vector. 

5. A vector whose modulus is unity is called a 

6. Vector AB having A and B as its initial and terminal points, 
respectively, is called the - of the point A with 
respect to B. 

7.  Avector whose initial and terminal points coincide is called 
a vector. 

8. A vector whose magnitude is the same as that of a given 
vector, but direction is opposite to that of it, is called — 
of the given vector. - 

9. "Twoor more vectors are said to be ifthey are parallel 





to the same line. 
10. Three vectors are , if one of them can be expressed 


as a linear combination of the other two. 





a Dx Jj qa Eu I eS be Lyn "te 
» "x Ja nt vespan sez "wm og 
T= OMe 


hod. s, s zs MN 
DIRECTIONS : Read the following statements and write your 
answer as true or false. 





Lon 


. Mass, volume, temperature etc. are examples of scalar 
quantities. 


The point A from where the vector AB starts is called its 
terminal point. 


" 


.  Forevery vector à, à- O- à e O isthe null vector. 


her 
-  Forany two vectors a -— b, a+b=b+a 


For any vector à, Oa =O 


3 

4 

5. fais vector, then à =|al = 

6 

7. Ifa point P in a plane has coordinates (x, y), then 
OT = xi + yj 


8. If two vectors a and bare represented by two sides of a 
triangle, then their sum is given by triangle law of addition 
of vectors. 


9. Let A and B be two points with position vectors a and b 
respectively, and let C be a point dividing AB internally in 
the ratio m : n. then the position vector of C is given by, 


ee 


oc = b - na 


m-n 
10. Ifa point P in a plane has coordinates (x, y), then 


[oF] -Axb4 y! 
deu “Match the Following — 


DIRECTIONS : Each question contains statements given in two 
columns which have to be matched. Statements (A, B, C, D....) in 
column I have to be matched with statements (p, q, T, s....) in 
column II. 








1. Column-| Column-II 
(A) Reciprocal vector: (p) -@ 
(B) Negative vector (Q z? 
(C) Triangle law of D Oa 

addition 
(D) Null vector (S) ā+b 
(0 a-b 
w) O+4 

2.  Column-I Column-ll 
(A) Unit vector (p) la| Or lèl 
(B) Modulus (Q a@+b=b+4 


(C) Commutative law (r) (a +b ) +E =G+ (b *-C ) 
(D) Associative law (s) 
LE Very Show Answer Questions : 


DIRECTIONS : Give answer in one ind or one sentence. 








1. Represent graphically a displacement of 40km, 30° east of 
north. 

2. Classify the following as scalar and vector quantities 

(i) time period (ii) distance (iii) force (iv) velocity 

(v) work, 

In a square, identify the following vectors (i) Co-initial (ii) 

Equal (iii) collinear but not equal 


ted 
. 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


Find the scalar and vector components of the vector with 
initial point (2,1) and terminal point (—5, 7). 

Find the unit vector in the direction of the vector 
G=i+j+2k- 


Show that the vectors 2i — 


collinear. 

Find the scalar components and magnitude of the vector 
joining the points P (x,, y,,z,) and Q (x, y,, z;). 

Find the value of x for which x (f + j + K) is a unit vector. 
Find a vector of magnitude 5 units, and parallel to the resultant 
of the vectors à = 2i 4 3j — k and b-i-2j«k 


3j 4k and 4i + 6j — 8k are 


If ax b-exd and áxc - b xd, prove that à d is 


parallel to b — c, provided à + d and b 2 c. 


If A=(2i+3j),B=(pi+9j) and Ce(i- 
collinear, then find the value of p. 
If PO-- OQ = QO + OR, show that the points P, Q, R are 


collinear. 
A, B, P, Q and R are five points in a lié: Show that the 


j) are 


~ sum of the vectors 


The position vectors of points A, B, C, D are G,b,2a+3b 
and à 2b respectively. Show that DB -3b-à and 
AC =a+3b 

Find the position vectors of the points which divide the 


join of the points 2ü -3b and 3ā-2b internally and 
externally in the ratio 2 : 3. 


Find the values of x and y so that the vectors 2j +3} and 
xi + yj are equal. 

Let O be the origin and let P(-4, 3) be a point in the xy- 
plane. Express OP in terms of vector i and j . Also, find 
o. 

If the position vector a of the point (5, n) is such that 
|a| 2:13, find the value of n. 

Find a unit vector parallel to the vector -3f 4-47. 


Find the magnitude of the vector à = 3/ -2j + 6k 





On: Give answer in two to three sentences, 





1. 


Find the unit vector in the direction of vector PQ . Where P 


and Q are the points (1, 2, 3) and (4,5,6) respectively. 


bi i» d " - - 
Find the position vector of a pola R siii dividest the Line 
joining two points P and Q whose position vectors 
are (2à +b) and (á- —3b) externally in the ratio ] : 2. Also, 
show that P is the mid point of the line segment RQ. 


Let a,b and c be three non zero vectors, no two of which 
are collinear. If the vector a + 26 is collinear with c, and 


B «3c is collinear with g then evaluate 7+2h+62- 
Find the position vector of a point R which divides the line 
joining the points whose positive vector are 


P (í 427 - K)andQ (-i+ j +k) intheratio2: I externally. 


ifa=i+7+k,b =2i -j ^ 3kand ¢=i — 2j & k, find 
a unit vector parallel to the vector 2a-b+3c- 

Classify the following measures as scalars and vectors 

(i) 10kg (i) 10 meters north-west 

(iii) 10 Newton (iv) 30 km/hr 

(v) 50 m/ sec towards north 

(vi) 107!? ccloumb. 


In fig. which of the vectors are : 





(i ^ Collinear (ii) Equal (iii) Co-initial 
If a,b, be the vectors represented by the sides of a 
triangle, taken in order, then prove that 2+5+2 = 
If D is the mid-point of the side BC ofa triangle ABC, prove 


that AB + AC =2AD. 





DIRECTIONS : Give answer in four to five sentences. 


l. 


P 


Show that the points 4, B and C with position vector 
d 23i -4]-4E b 22i - )«K and č S E-3j- SE, 
respectively form the vectices of a right angled triangle. 
Show that the points A (1, 2, 7), 8 (2, 6, 3) and C(3, 10, - lare 
collinear. 

Show that the points 4 (1,- 2,- 8), B (5,0,-2) and 


C (11, 3, 7) are collinear, and find the ratio in which 5 
divides AC. 


Find the coordinates of the tip of the position vector which 
is equivalent to AB, where the coordinates of A and B are 
(3, 1) and (5, 0) respectively. 
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DIRECTIONS : This section contains multiple choice questions. 
Each question has 4 choices (a), (b), (c) and (d) out of which 
ONLY ONE is correct. 





1l. IfCisthe middle point of 4B and P is any point outside AB, 
then 
(a) P4-* PB = PC (b) PA+ PB -2PC 
(c) PA+PB+PC=0 (d PA+ PB+2PC=0 
2. ABCDisa parallelogram whose diagonals meet at P. If O is 
a fixed point, then O44. OB «OC «OD equals 
(a) OP (b 20P 
(c) 30P (d) 4OP 
3. Consider points 4, B, C and D with position vectors 


Ji-AjeTEi-6j410£, —i-3j*4k and Si-j45k 
respectively. Then ABCD is a 
(3) rectangle (b) square 
(c) rhombus (d) None of these 
4. A unit vector parallel to the sum of the vectors 


a-2i «4j -5k and b=i+2j+3k is 


3i +6j+2k -3i *6j-2k 
Eam gS 


3i 6j -2k 


5 (d) none of these 


(c) 


E -> 
5. Ina triangle ABC three forces of magnitudes 34 B, 2A C 


-9 
and 6C B are acting along the sides AB, AC and CB- 


respectively. If the resultant meets AC at D, then the ratio 
DC : AD will be equal to : | 
(a) 1:1 (b) 1:2 
(c) 1:3 (d) 1:4 

6. In triangle ABC, which of the following is not true? 
(a) AB+BC+CA=0 (b AB+BC-AC=0 
(c) AB+BC-CA=0 (d) AB-CB+CA=0 

7. If aandb are two collinear vectors then which of the 
following is incorrect? 


10. 


11. 


12. 


13. 


14. 


(a) & = Ad forsome scalar 

(+) ad=tb 

(c) the respective components of dand b are 
proportional 

(d) both the vectors d and b have same direction, but 
different magnitude. 

If à is a non-zero vector of' magnitude a and À a non-zero 


scalar, then A i is a unit vector if 

(a) A=1 (b) A=-1 
l 

(c) a=|ì] (d) a7] 


Let A =(x+4y) d * (2x - y * 1) b and 
B 2(y-2x*2) a +(2x-3y-1) b where à and b are non 
collinear vectors, if 3 4 =2 B ; then 


(a) x=1,y=2 (5 x72,y-71 
(c) x22,y--1 (d x=-l,y=2 


The vector d = ai - 2 j + Bk lies in the plane of the vectors 
b =i+j and Z= j+k and bisects the angle between 5 
and c. Then which one of the following gives possible 
values of a and B? 

(a) a=2, B=2 (b) a=1, B=2 


(o) a=2, B=1 (d a=1, B=1 
If the position vectors of the vertices A, B, C of a triangle 


ABCare 7j+10k ,-i+6j+6k and—4i +97 +6k respec- 
tively, the triangle is : 

(a) equilateral 

(b) isosceles 

(c) scalene 

(d) right angled and isosceles also 


Forces 3 OA, 5 OB act along OA and OB. If their resultant 
passes through C on AB, then 

(a) Cisa mid-point of AB 

(b) Cdivides AB in the ratio 2 : 1 

(c) 3AC=5CB 

(d 2AC=3CB 

If points A(60i *3j), B (40i +8) and C(ai + 52 j) are 
collinear, then a is equal to 


(a) 40 (b) -40 

(c) 20 (d) -20 

The vector cosa. cosi +cos asin Bj sino is a 
(a) null vector (b) unit vector 

(c) constant vector (d) none of these 
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DIRECTIONS : This section contains multiple choice questions. 


Each question has 4 choices (a), (b), (c) and (d). Out of which 
ONE OR MORE may be correct. 





met 
B 


Which of the given below physical quantities are vectors? 
(a) displacement (b) acceleration 

(c) time period (d) velocity 

Among the following given options, identify the scalar 
quantities 

(a) distance (b) work 

(c) force | (d) momentum 

Which among the below given options is/are correct? 


(a) Scalar quantities have both magnitude as well as 
direction. 


po 


a 


(b) Two vectors are always coplanar. 
(c) A vector whose modulus is unity is called a unit vector. 


(d) A vector whose initial and terminal points are 
cooincident is called a null vector. 


p 


Which among the below given options is/are correct? 
(a) m(-ā)=-(mā) 

(b) m(ā+b)=mā+mb 

(c) (m+n)ā=mā+nā 


(d) (-m)(-a)- -ma 
where @ is a vector and m is a scalar 
5. Which among the following given options is/are not false? 
(a) aand —2a are collinear. 
(b) Iftisa scalar, then a and /a are collinear 
(c) |-2a|=-2|a| 
(d) Magnitude of —3g is thrice that of a. 
6. Select the statements which are false? 
(a) Two collinear vectors are always equal in magnitude. 
(b) Two vectors having same magnitude are collinear 
(c) Zero vector is unique 


(d) Two collinear vectors having the same magnitude are 
equal 


7.  Inthe given figure, which vectors are collinear? 


(a) c and d i 
(b) à and b k 
(c) à and č c d 
(d) à and d ü 





al Mathematics | 
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DIRECTIONS : Study the given passage(s) and answer the 
questions given below each passage. 


Passage- I | 





A à B 
In the above figure, which vectors are 
Collinear B 
(a) à and d (b b,xand Z " 
(c) ¢,yand Z (d) x and y 
Equal 
(a) Z and d (b c and v 
(c) b and x i (d) a and y 
Collinear but not equal 
(a) b and Z (b) @ and d 
(c) € and y (d) x and Z 


Passage-II 


Let d - 2i 3j - 6k and b = 4i +6) 12K are two given vectors 


with components along the three coordinate axes. 


— 
. 


Modulus of à b is 
(a) 21 (b) 20 
(c) 19 ! (d) none of these 


Unit vector along the b is 


l ` ^ E l ^ a " 
(a) (4 +6) 12k) (b) Qi *3j«6i) 
Ao DAP. : 
(c) Ui *3j + 6k) (d) none of these 


Relation among à and 5 is 
(a) collinear (b) equal 


(c) reciprocal (d) negative 
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DIRECTIONS : Each of these questions contains an Assertion 
followed by Reason. Read them carefully and answer the question 
on the basis of following options. You have to select the one that 
best describes the two statements. 





A WC 
"ct owe 
£ MA 








(a) Ifboth Assertion and Reason are correct and Reason is the 
correct explanation of Assertion. 

(b) Ifboth Assertion and Reason are correct, but Reason is not 
the correct explanation of Assertion. 

(c) IfAssertion is correct but Reason is incorrect. 


(d) IfAssertion is incorrect but Reason is correct. 


1. Assertion : If @=i+j+k, then |aJ=/3 ~~ 


Reason : Modulus = J x ey +27 


where x, y and z are coordinates along the X, Y and Z axes 
respectively. 


Assertion : If a@=5i—j+2k, then a vector having 


~ 


 — [si - ) 42k 
magnitude of 8 units along a is 30 (si -J* | 
Reason : Vector having modulus m along a given vector ‘a’ 
is given by, mxa ! 
Assertion : Position vector of a point R, which divides the 


w 


line joining the points P(i+2j-k) and o(-i+j+k) in 


ox s 4. le 
the ratio 2 : 1 internally is m +—j+t-k. 
goce 
m:n 
Reason: eo?" 


P@) RF) (6) 





4. Assertion: 40 watts is a vector quantity. 
Reason : Energy is a scalar quantity. 

5, Assertion: If a and b are given by two sides ofa triangle, 
then @+5 is given by the third side. 
Reason : Two vectors can be added up by triangle law of 


addition. 





A Ü——ÓÓ M Ó—M 
DIRECTIONS : Each question has statements (A, B. C. D. —) 
given in Column I and statements (p. q. T. 5....) in Column IL Any 
given statement in Column I can have correct matching with 
one or more statement(s) given in Column II. Match the entries 
in column I with entries in column il. 


1. Column-I ColummIil 
(A) vectors (p 40 
(B) scalars (q) 0 
© lo () 20m/s 
(D) li (s) 10-1? columb 


(t) 2m North-West 





DIRECTIONS : Answer the following questions. 


1. Show that the vectors 2j — —-jeki-3i-5k and 
— Qi-4j- 4k) from the vertices of a right angled triangle. 


2. If a,b arethe position vectors of the points (1,—1), (—2. m), 


then find the value of m for which a and b are collinear. 


3. Using, vectors, show that the points 4(—2, 1), B(-5, - 1) and 
C(1, 3) are collinear. 
4. Ifthe points with position vectors 60i +3), 40i — 8 j and 


—52 j are collinear, find the value ofa. 
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qeu Eyplanations 1 


“Selected Questions... 





{Sees Exercise L 


Lxer ‘cise: 2 | f (i) Coinitial vectors are a, d 


(ii) Equal Vectors are b and d 
FILL IN THE BLANKS: 


(ii) Collinear but not equal vectors are @ and c . 





I scalars 2.' both’ 3. vector - ; 
' i onents are — 7i and 6 j and scalar 
4. modulus 5.  unitvector 6. position vector A Tue vecor vamp 
7. Null 8. negative 9.  collinear components are — 7 and 6. 
10. coplanar 5. Unit vector in the direction of vector a 


l 


x: 2 
SUE PRENNE 


RUE /. FALSE 





1. True 2. False 3. True ae sil ud — E ues oa 
4. Tre 5. False 6. True | 6. á-2i -3j*4k and b - -4i + 6j -8k 2 -2(2i -3j +4k) 
7. Tre 8. True 9. False vector à and b have the same direction 
10. Truc : 

;. they are collinear. 
1. (A) (B)p.(C)s,(D) r PQ are x, -x y4 - y, z,- z, 





2. (A)Ss,(B)p,(C)—4q (D)—r 


ERY SHORT ANSWER QUESTIONS |; 


l 
1. Aline segment of 2 cm is drawn on the right of OY making 8. x-t B 


an angle of 30° with it. Vector OP represents displacement 9,  LetvectorZ be the resultant of a and E 
of 40 km, 30? east of north. ‘ . 





(x, 7 x) + (y, XY (2, - z)* 


a+b -Qi *3j- D) «( -2j« 23i 9 
ileit Scale : 


| cm = 20 km lz|- Ree = Jio 


Unit vector ¢ = XS (3i + J) = zai + AJ 


Vector parallel to c ,of magnitude Sunits 


West East -oA* 5 j= EN. vio ; 
South vio 2 


2.  Scalar Quantity : (i) time period (ii) distance (v) work. 10. Hint-Givenadxb=2xd 





Vector Quantity : (iii) force (iv) velocity "e - 
and @x@=hxd ...(il) 

" a " Now equ (i) — equ (ii) and solve it. 

3. ll. AB -(p-2)i*6j, AC =i-4j 
d b Now A,B,C are collinear e» AB || AC 
i AA -»p-72 
.D ~ C do T 
c 
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12. 


13. 


14. 


16. 





We have, 
PO+00 = QO «OR 
= PQ-QR [By triangle law] 


Thus, PQ and QR are either parallel or collinear. But Q is a 


point common to them. : 


So, PQ and QR are collincar. 


Hence, points P, Q, R are collincar. 
In As, APB, AQB and ARB we have 


NZ 


P 


AP 4 PB = AB 
AQ * QB = AB 


and 4R+RB= AB 
Adding all these we get 


— hos [—" 0 00 0 


AP+PB+AQ+QB+AR+RB= 3AB 
Hence, the sum of the given vectors is 3 AB. 


We have, 


DB = Position vector of B — Position vector of D 
= DB - b -(a-2b)-3b-à 


and JC = Position vector C — Position vector of 4 


= 4C-(2a«3b)-a-à*3b 
Let A and B be the given points with position vectors 


2à — 3b and 3a —2b respectively. Let P and Q be the points 
dividing AB in the ratio 2 : 3 internaly and externally 
respectively. Then, 


ü b 
O A B 
Position vector of 
" 3(2a-3b)+2(34-26) 12a 13b 
342 3 wm 
3(2a - 3b) - 2(3a - 2b) ; 
3-2 





Position vector of Q = 


We know that 
aj +b, j - aj +h j €» a, * a, and b, «+, 


2i +3j=xi+ vj -9x:2and y^ 3. 





20. 


PX £ (weno mox. mater ps epo 


' penses 
tee 525 
ee ith , * a ^ - f 
E Mies VOR yt vm * , £51 
a“ Jiel t 9» * - .—— es -— o "-^-* 


ANA " s Aor > ra 


The position vector of point P is —4/ eg , 


-— ^ ^ —— 2 
OP =-4i+3) = [oA = J(-4) 431 =5 
n=+12 
Unit vector parallel to 
ä 


Es cx u Nu dis 
US d Nase ts 


We have 


lal = 432 +(-2)° +6? - J49 =7 


SHORT ANSWER QUESTIONS: 


Unit vector in the direction of PO 


l 
— Qi +3) tajaa +j+k) 
( J B 


345 


Point R is 34 + 5b 
Let 4+ 2b = xé and b+ 36 = ya. 
Then à-2b-66- (x 6)€ and also, 


à-2b- 6¢=(1 + 2y)à. 


So(x+6) c =(1+2y) a. 
Since g and c are non-zero and non collinear, We have 


x+6=0and | +2y=0, i.e.. x - - 6andy -— 1/2. In either 
case, we have a t 2b * 6c — 0. 


The point ‘R` which divides PO externally in the ratio zt : n 
is given by 
_ (7+ je) - 10 2j- 

2-1 


= mb-nà 
m-n 








-3i40. 43k = - 43K 


Unit vector parallel to 2à — b + 3c 
3. 3 4 2 a 
mi pe yt k 
22 J22 422 
(i) Mass-sealar (i) Directed distance-vector 
(iii) Force-vector (iv) Speed-scalar 


(v) Velovity-veetor (vi) Electric charge vector 
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(i)  G,C and d are collinear vectors. I. AB-b-à-(Qi-j«b- (3Í -4j- 4k) - E 43j 4 5Á 
(ii) a and c are equal vectors each of magnitude 2 units. 
(ii) b,c and d are co-initial vectors. C(i-3j-5k) 
J6 V41 
A S A 
Qi-4j-4k) . (21—j+k) 
= La á ' a5 
8. Let ABC be a triangle such that BC — a, CA =b and - [48 =(-1)?+32+57= 1+9+25=35 


AB = 


^I 


BC = c-b =(i-3j-5k) - (2E - j-4 E) 
= j-2j-6k 
B IBE} = (-1)?+ (22 + (-6 = 1+44+36=41 
CA =ā-ē = (31-4 j—4k)-(i-3j-5k) =2i-j+k 
——|2 
n [CA] =2?+(-1?+17=44141=6 - 
— — |2 —42 
Now |4B| « |4C| =|BC 
Hence AABC is a right angled triangle 
BR TN 2. The position vectors of points A, B, C are 


i € 2j + Tk, 2i + 6j + 3k, 3f + 107 — K respectively. 





iu 34+54+2=BAt+AB [^ BC+CA+ BA AB = OB - OA = (2i + 6j + 3k) - (1 +23 + 7h) 
= ü4b4c-BB  —[Bytrianglelaw] =i +4j- 4k 
=> g+bh+z=-0 [By def. of null vector] BC = OC - OB = (3i +10} - Å) - (2i + 6j + 3k): 
Hence, à«b«c-0 =i+4j-4k 


9. Let A be the origin and let the position vectors of B and C be 


- - AC = OC - OB - 35 -102- D - (d +274 7É 
b and c respectively. Then, the position vector of the ( j-b-G*2j ) 





= 2i 8j - 8k = 2 (i+ 4j — 4k) 


bc [AB| = Ji? + 4 « (-4} = 116 +16 = V3 , 


! b+ 
mid-point of BC is — E: 


Position vector of D = 





2 = 
Now, IBC| = JI? + 4+ (-4)? = Ji 16 +16 = J33 
WReACahek A(origin) _ 
sdb |AC| = J2? + 82+ (-8? = J4 + 64 + 64 = V132 22453 
= AB+AC=2 ss = I 24D Thus lABIHBC|HAC| , Hence A, B, C are collinear. 


3. The position vectors of A and C are 


i - 2j - 8k and 11i +37 + 7k respectively. 
let the point B lying on AC divides it in the ratio A: | 


^ A, ^ - ^ 7 
(i~2j -2k) (11i +3} + 7k) 
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position vector of bali Bi is 


A (ni +37 + 7k) +1 (i - 2j- j - 8k) 


Atl 
(Bett y 34-2 74-8 
[t -— j* n 
Acl Ak erry 
- 5i 4 0j - 2k (Given) 
3A-2 2 
e =0, => 
| À +l | 3 
ied Aate 2308 . ie 
Nov Ee p > = oa =- S S 
t MUN 2+3 5 
3 
2 
As M acm -10 TN 
A+ Led PIS 5 


= A.B, Care collinear and B divides it in the ratio 2 : 3. 


4. Let O be the origin and let P(x, v) be the required point. 


Then, P is the tip of the position vector OP of point P. 
We have, 


OP - xi + yj 
and AB = Position vector of B — position vector of A 
= AB-(5i«0j)-(3i *j) 22i -j 
OP = AB | 
=> xit¢ yj=2i-jex=2 and y - -1 
Hence, the coordinates of the required point are (2,—1 ). 


= “ame —— Ium (MX e 


_ Exercise: 2 ni 





MULTIPLE; CHOICE QUESTIONS To 10 


AC 1 
1 (b) "CB I B 
= AC -CB | C 


= AP+PC=CP+ PB 
=> PA+PB=2PC — P ^ 
Since, P bisects both the diagonal AC and BD, so 
OA QC = 20P and OB+OD - 20P 

= O4«O0B «OC «OD -40P 
3. (d) 4. (c) 8. (b) 








6. (à) By triangle law of vector addition AB +BC = AC 
E. 


B 
or AB4BC =- CA- or AB * BC +CA=0 


7. (d) Option (d) is incorrect since both the vectors a and 
b , being collinear, are not necessarily in the same 
direction. They may have opposite directions. Their 
magnitude may be different. 

8. (d) _ā isa non-zero vector of magnitudea = jāj=a 


Now, À ā isa unit vectorif |Xa|-1 





l 
or |A||a| 21 orfAfa=1 du 


9. (c) 34 =3(x+4y)a+3(2x+y+1)b 


2B -2(v-2x*2)a*2(Xx-3y-1)5 
34 =2B —3(x*4y)-2(y-2x42) 
> 3Qx-v-1)22Qx-3v- 1) 
=> J7x-*10y-24and2x *9y —- 5 
=> x-2y--l 
10. (d) 1. (d) 12. (c) 


13. (b) 14. (b) 





PASSAGE BASED'QUESTIONS NANS ee 





PASSAGE-1 
l. (a,b) 24. (be) 3. (a.d) 
PASSAGE-2 
I (a) G+h =(2+4)i +(34+6) 7 +(6+1DK 
= 6i +97 +18k 
Ja +5] = (6) (9) «(18) = VT = 21 


^) a] = (ay +(6)? «2 «is 


ta 





3. (a) Collincar 


b =2(2i eM +OK) = N 
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Ut ds" fr. $ 


SN | C= OC- 05 - 60-0 -40-- 3-50 
~ -2i-j«k 
t...) Jal QY «(y^ «(y - 43 


Ici = BC2-224 (-1 4122414176 





2. (a) The given vector is uW NP" ` 7 ` x dx 5 
wer [4c| = OC - OA = Qi - 4j - 4k) - Qi - j + k) 
ā =i- i+2k 
=f -3-5k 
|a| 245 +(-1)? +2? = V25+1+4 = V30 jac =ac?= 12+(-3)2+(-5)}=1+9+25=35, 
Unit vector in the direction of vector BC2+AC2=AB? = Triangle ABC is a right angled triangle. 


l apga 04 2. We have, 
(5i - j * 2k) 


a= 30 á-í- jand b - -2Í mj 
Vector of magnitude 8 in the direction of vector 4 Since a and b are collinear 


: | x x 2A ü - Ab, for some scalar À 
= 8 X unit vector à = 8. ——(5i — j * 2k) 
430 74 


= i-jsz(2X)i*(mX)j 


- ux d g 3 = 1=-2Aand-]=mA 

È i-jet D 

30 ¥30 430^ J30 | [^w j 

| 2 Àz---and A=-—> -—=-—>m=2 
2 m 2 m 
3. (c) The point R which divides the line joining the point 3, We have, 

P (4 ) and Q() inthe ratiom:n, AB = Position vector of B — Position vector of A 
g- mb+na | =» AB - (csi - j) -(-2i « ) - -ai - 2j 





and, BC - Position vector of C - Position vector of B 


=2,n=1,@=i+2j-kand b =-i+j+k pp 
— m n @=i+2j—kan Lt m BC = (1«37)- (si - ) 


is 2x (-i+j+k) 1x (*2j-À) 


zi 


241 => BC -6i44j 
-— ‘ l ^ 4 ^ l S. cai os 
Rec RTI | | Clearly, BC = —2 AB 
ee Therefore, AB and BC are parallel vectors. 
(i+2j—k) (-i+ j+k) But, B is a common pont of AB and BC . 


Hence, the points A, B, C are collinear. 
5. (a) ' 4. Let the points be A, B and C respectively. 
- Then, A, B, C are collinear 





MULTIPLE MATCHING QUESTIONS : 
= AB and BC are collinear 


= AB - ABC for some scalar A 


= (-207-11j)=A{(a-40)i-44]] 


(1) (A)Ort(B)p s; (C)q (D) —> u 





HOTS SUBJECTIVE QUESTIONS: 


1. The position vectors of the points A, B and C 


arc 2i — j +k,i — 3i — Sk and 3i — 4j — 4k respectively. = ([X(a-40)«20]i - (444 -11) 7 =0 
AB = OB -OÀ =(i -3i - Sk) - Qí - j +h): = dA(a-40)+20=Oand 444-11=0 

* 94_6h [w i, j are non-collinear] 
— = XAelandA(a-40)*20 

=- a à 
|AB| = J(-1)? + (-2)? + (-6)? = Jl + 4+ 36 = VETI 4 ey 
l 
TR. = ~(a-40)+20=0 > a=-40 
AB = 41 4 


Hence, the given points will be collinear, ifa =- 40. 
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